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ABSTRACT

This annual report presents and interprets the information
obtained by the Conservation and Survey Division (Nebraska
Geological Survey) during contract year July 1, 1979, to June
30, 1980, under contract NRC-04-76-315 with the U. S. Nuclear
Regulatory Commission. The information pertains to the geology,
structure, tectonics, and seismicity of eastern Nebraska with
emphasis on the vicinity south of Omaha, Nebraska. Some of
the information presented here results from a combination of
studies begun in earlier years but the greater part results
from studies begun during the contract year.

The scope of the studies is summarized as follows:

1. Rock outcrops in northeastern Cass, eastern Sarpy, and
southeastern Douglas counties were reexamined and reevaluated,
and 39 test holes were drilled to determine the altitude
of the upper surface of the Winterset Limestone of
Pennsylvanian age;

2. One new seismograph was installed in eastern Nebraska;

3. Gravity surveys in eastern Nebraska were extended;

4. Ground magnetic surveysvin northeastern Cass and eastern
Sarpy counties were made and evaluated.

Discussion of the results of these studies constitute the

remainder of this report.



STRUCTURE OF THE WINTERSET LIMESTONE IN NORTHEASTERN CASS,
EASTERN SARPY, AND SOUTHEASTERN DOUGLAS COUNTIES, NEBRASKA.

R. R. Burchett

Introduction

A specific site area south of Omaha, Nebraska was chosen
for study in 1979-80 because it Qverlies the northern extension
of the Humbold; Fault (fig. 1). Also this site was chosen
because it encompasses an area surrounding the LaPlatte Fault--
a supposed Pennsylvanian age fault trending northeast-southwest
and downfaulted on the east.

The primary purposes of this investigation were to acquire,
bby drilling test holes, subsurface data needed to correlate
buried strata with strata that crop out and to gain a better
understanding of buried structural features in eastern Nebraska.
The top of the Winterset Limestone, a formation in the Kansas
City Group of the Missouri Series of the Pennsylvanian System,
was chosen as a datum plane for a structure map because the
Winterset underlies most of the study area at a shallow depth
and is easily identified in rock cuttings and cores obtained
by drilling. All available data on the altitude of this surface
in outcrops and in test holes were used as control points for
contour lines depicting the configuration of the Winterset's

upper surface (fig. 2).
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Scope of Investigation

Thirty-seven shallow rotary test holes were drilled in
northeastern Cass and eastern Sarpy counties (fig. 3) by the
Rieschick Drilling Company of Falls City, Nebraska. The holes
averaged about 180 feet (54.9 m) in depth, and each was logged
electically as well as thru visual examination of rock cuttings
by Hans Ingold (part-time staff member of the Conservation and
Survey Division). Some of the holes penetrated the Winterset
Limestone; others were drilled to an identifiable horizon whose
height above or depth below the Winterset is known, thus pro-
viding a Winterset datum. The holes were drilled in May and
June of 1980 under a cooperative agreement between the Conser-
vation and Survey Division (Nebraska Geological Survey) and
the U.S. Nuclear Regulatory Commission (Contract NRC-04-76-315).

A binocular microscope was used for examination of the
cuttings. Logs of the test holes, based on descriptions of
the cuttings, are presented in Appendix A. Figures 4 and 5
show a composite section of the Pennsylvanian rocks drilled in
the study area, together with a composite electric log of
those rocks.

The geologic map illustrated in figure 6 shows the
distribution of groups of Pennsylvanian age. Location of
bedrock outcrops, mostly along valley sides, are shown in solid
black. A careful reexamination of outcrops in the area provided
additional data for mapping purposes. By determining the
altitude of many outcrops, the investigators obtained additional

vertical control points for the structure map.
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Most upland and lowland areas are mantled by unconsolidated

Quaternary deposits such as loess, till, and alluvium. The

maximum aggregate thickness of these deposits is 400 feet.

Results of Investigation

Interpretations based on drilling results and field

observations during this investigation are summarized as follows:

1.

The dominant structural feature of Pennsylvanian age, in
the study area, is the Richfield Arch (fig. 2).

The altitude of the top of the Winterset Limestone (fig. 2)
ranges from about 750 feet (228.6 m) above mean sea level
in the southeastern part of the study area to more than
1050 feet (320 m) over the Richfield Arch.

The LaPlatte Fault which was previously interpreted from
Pennsylvanian age rocks in the area is probably only
moderate dip to the east-southeast

One small fault was observed in the study area in the
eastern portion of the City Wide Rock Company quarry in

the NE SW SW SE section 20, T. 13 N., R. 13 E., Sarpy
County. The strike of this fault is approximately north
23° west with a dip of 66° to the southwest. Vertical
displacement on the Winterset is 4.3 feet. Test hole
drilling shows that the fault extends laterally to the
northwest about % mile from the quarry. Lateral extent of
the fault to the southeast could not be determined. Drilling
on the south side of the Platte River did not indicate that

faulting continued. Overlying Quaternary deposits in the

10



quarry were examined and no evidence of faulting was found.
Several deep drill holes have penetrated the Precambrian
age rocks in Cass, Sarpy and Douglas counties. Locations
of these holes and the elevation of the Precambrian surface
are shown in figure 7.

Faults and/or steep dips in the area probably reflect
faulting and steep dips at depth. Deeper structures are
indicated by contours drawn on the base of the Hertha
Limestone, a formation in the Kansas City Group of the
Missouri Series of the Pennsylvanian System (Burchett, 1978)
and on the surface of Precambrian rocks (Carlson, 1967).
Microearthquakes recently recorded in Kansas and Nebraska
(see following chapter) suggest that the Humboldt Fault
Zone is still slightly active. Past earthquakes of greater
magnitude also may have been associated with movements in

the same fault zone.

11
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EARTHQUAKE MONITORING NETWORK IN NEBRASKA

R. R. Burchett & Russell Smith

The Conservation and Survey Division (Nebraska Geological
Survey) and the Geology Department of the University of
Nebraska-Lincoln collaborated in the installation of a portable
microearthquake station in Nebraska during contract year 1979-
80. This station, near Springfield, was a replacement for the
station near Gretna which developed high background noise.

An additional station was installed during the year in south-
western Nebraska (Indianola) by the Kansas Geological Survey
in cooperation with the University of Kansas Department of
Geology.

As of July 1, 1980, a total of seven earthquake monitoring
stations were operating in Nebraska. Locations of these
stations are shown in figure 8. Precise location and other
pertinent inforﬁation about these stations are given below;
Site designation LCN. Location: E/2 NE NE SE sec. 23, T. 10 N.,

© 48' 42" N., long. 96° 42' 07" W.; on

R. 6 E., lat. 40
University of Nebraska-Lincoln campus at Lincoln in
Lancaster County, Nebraska. Instrument altitude: 1,165 ft.
(355 m) msl datum. Operation begun September 1, 1977.

Site designation CUN. Location: Center SL NE NW sec. 1, T.
17 N., R. 1 W.; lat. 41° 28' 44 N., long. 97° 22' 48" W.;

on Platte Technical Community College campus near Columbus

14
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Site

Site

Site

Site

Site

in Platte County, Nebraska. Instrument altitude: 1,530
ft. (466 m) msl datum. Operation begun July 12, 1978.
designation JHN. Location: NW corner SW NE sec. 36, T.

6 N., R. 12 E.; 1at. 40° 26' 49" N., long. 96° 01' 03" W.;
on Douglas Boellstorff farm near Johnson in Nemaha County,
Nebraska. Instrument altitude: 1,080 ft. (329 m) msl
datum. Operation begun December 5, 1978.

designation HMN. Location: NW SW SE NW sec. 26, T. 4 N.,

°© 17' 11" N., long. 96° 50' 08" W.; on

R. 5E.; lat. 40
Homestead National Monument of America Site near Beatrice

in Gage County, Nebraska. Instrument altitude: 1,207 ft.
(368 m) msl datum. Operation begun June 20, 1979.
designation SGN. Location: SE NW NE SE sec. 30, T. 13 N.,
R. 11 E.; lat. 41° 3' 57" N., long. 96° 13' 7" W.; on

Leroy Nielson farm near Springfield in Sarpy County,
Nebraska. Instrument altitude: 1,140 ft. (348 m) msl datum.
Operation begun June 20, 1980.

designation MKN. Location: NW SE NW sec. 25, T. 5 N.,

R. 26 W.; lat. 40° 22.44' N., 100° 13.50' W.; near Medicine
Creek Dam in Frontier County, Nebraska. Instrument altitude
2,395 ft. (730 m) msl datum. Operation begun March 11, 1979.
designation INN. Location: NW SW SW sec. 29, T. 3 N., R.

27 W.; lat. 40° 11.55' N., 100°

24.01'" W.; near Indianola in
Red Willow County, Nebraska. Instrument altitude 2,500 ft.
(762 m) msl datum. Operation begun September 15, 1979.

All stations are equipped with Geotech Portacorders model

RV-320 and Geotech model S-13 seismometers except the HMN and

16



MKN stations are equipped with Geotech model S-500 seismometers
and INN with a GSC-20D seismometer.

Each station is operated by a volunteer who agreed to (1)
permit installation of a seismometer vault on his property,

(2) provide housing for the amplifier-filter-recorder-clock
system and the WWV time-signal radio receiver, and (3) change
the seismograph recorder charts, replenish the ink supply, and
reset the clock whenever necessary on a 365-day-per-year basis.
All seismographic records with the exception of Medicine Creek
and Indianola are sent to the University of Nebraska-Lincoln
for preliminary analysis and then are forwarded to the Kansas
Survey for more detailed analysis. The seismographic records
from Medicine Creek and Indianola are sent directly to the
Kansas Geological Survey.

The Nebraska seismometers, together with seismometers in
the adjacent part of Kansas, provide continuous coverage of
seismic activity along the buried Nemaha Ridge.

Twenty-five microearthquakes centering in Nebraska were
recorded between August 1977 and July 1980. Table 1 and figure

9 show the location of these microearthquakes.
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TABLE 1

MICROEARTHQUAKES IN NEBRASKA

Latitude Longitude
Map Date Origin Tjime Degrees Degrees Depth2 Magnitude3
Ref. (urc) 1 North _ West (Km)
1 1977 Aug 18 10:34:25.21 41:24.90 98:28.07 5.00 2.5
2 1977 Dec 1 13:04:34.20 40:18.53 100:22.00 5.00 2.3
3 1977 Dec 1 13:22:38.57 40:12.52 100:17.87 5.00 2.4
4 1978 Jan 13 20:15:33.39 40:05.58 95:42.00 5.00 1.7
5 1978 Feb 3 0:25:47.62 40:01.92 100:20.00 5.00 2.4
6 1978 Sep 14 '8:06:18.59 40:53.76 100:22.00 5.00 2.2
7 1979 Apr 8 22:46:10.41 40:58.12 98:33.83 0.67 2.4
8 1979 Jun 6 16:16:21.91 40:08.61 100:20.88 1.00 2.5
9 1979 Jun 12 11:13:11.88 40:24.33 96:03.26 2.07 1.8
10 1979 Jul 16 0:03:48.18 40:10.07 100:17.22 5.00 2.7
11 1979 Jul 16 1:34:20.32 40:11.59 100:20.70 5.00 2.5
12 1979 Jul 16 5:27:01.42 40:11.45 100:20.00 9.08 1.3
13 1979 Jul 16 6:08:09.89 40:11.32 100:20.73 11.09 1.5
14 1979 Jul 16 7:05:56.02 40:12.00 100:19.90 7.08 1.1
15 1979 Jul 24 4:16:46.09 40:12.47 100:26.00 0.88 2.2
16 1979 Jul 24 8:04:46.26 40:27.94 99:37.38 0.87 1.9
17 1979 Aug 2 4:16:21.66 40:10.34 100:21.44 0.84 2.5
18 1979 Aug 13 11:09:47.65 40:06.80 100:30.10 1.50 1.7
19 1979 Aug 14 23:59:31.37 40:10.39 100:20.58 1.76 1.5
20 1979 Aug 15 6:45:53.87 40:08.68 100:20.34 1.51 1.5
21 1979 Aug 15 16:07:07.14 40:08.49 100:26.43 1.23 1.3
22 1979 Aug 31 8:00:11.70 40:08.31 100:20.22 1.53 2.2
23 1979 Nov 19 4:58:43.40 40:14.86 100:02.77 13.57 1.5
24 1979 Nov 29 22:02:31.21 40:09.80 100:21.64 3.15 1.9
25 1980 Apr 26 14:21:48.50 40:43.99 99:43.91 5.00 2.3

l(urc) Coordinated Universal Time.--Subtract 6 hours

Time.

2Depth calculated in kilometers or fixed at 5.00 km.

for Central Standard

3puration magnitude calculated from equation derived by Oklahoma Geological
Observatory.
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GRAVITY AND GROUND MAGNETIC INVESTIGATIONS IN EASTERN NEBRASKA

R. F. Diffendal, Jr. and R. R. Burchett

Introduction

The purpose of this investigation was to extend the area
covered by gravity and ground magnetic data related to the
Nemaha Uplift and associated structures in eastern Nebraska
(fig. 10). Grévity data were collected from Butler, Jefferson,
Saline, and Seward counties. Additional ground magnetic data
and gfavity data were collected for eastern Sarpy and north-
eastern Cass counties in Nebraska and gravity data were collected

from parts of Mills and Fremont counties in Iowa.

Gravity Study

Gravimetric surveying is a geophysical technique that
aids in interpretation of subsurface geologic structure. A
Worden Master, a very sensitive weighing device, which measures
differences in gravity intensity (acceleration) at specific
points on the earth's surface, is used in this type of surveying.
The principal causes of gravity anomalies generally are either
the dissimilar compositions of crystalline basement rocks and
overlying sedimentary rocks or density contrasts produced by
vertical or horizontal displacements of rocks. However, other
phenomena also can contribute to differences in gravity intensity
and in combination with the principal causes can make gravity

data somewhat ambiguous.
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All gravity base stations in the Nebraska Gravity Network
are tied to the National Gravity Network base station located
at the Lincoln Municipal Airport. Gravity stations established
during this study were located at section corners and in some
cases half-mile section lines (fig. 11). Land-surface altitudes
at most stations could be determined directly from 7.5-minute
topographic quadrangles. For other stations, land-surface
altitudes were estimated from topographic contours and are
accurate within +2 feet. |

Field grévity data were corrected for latitude, meter
drift and elevation; earth tides were not considered. The
maximum error in station altitudes was enough to produce
variations of +0.2 milligal. Slight inaccuracies in station
locations--none greater than 0.1 minute of latitude—-could have
produced errors of no more than +0.08 milligal. A +0.02 milligal
error was possible from either tidal or instrumental sources.
Therefore, the maximum possible was +0.3 milligal but generally
was much less because some errors were compensatory.

Bouguer values were calculated from assumed computational
density values of 2.5, 2.6, and 2.67 gm/cm3. The average
density value of 2.69 gm/cm3 obtained by Muehlberger and others
(1964) for two samples of Precambrian crystalline rocks indicated
that 2.67 gm/cm3 wouid be the most realistic Bouguer computational
density value.

In Sarpy and northeastern Cass counties in Nebraska and in
Mills and Fremont counties in Iowa about 169 gravity stations,

in addition to those previously established, were used to produce
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a hand-contoured Bouger gravity map (fig. 12). In addition

about 2231 gravity stations were occupied in Butler (fig. 13),
Jefferson (fig. 14), Saline (fig. 15), and Seward counties (fig.
16). Data collected at these stations were used to produce
Bouguer gravity maps for each of the counties (figs. 17, 18, 19, &
20). These data were also integrated with previously collected
data to generate a comprehensive regional Bouguer gravity map

of eastern Nebraska (fig. 21).

Ground Magnetic Study

The instrument used in the ground magnetic survey was a
GeometricsR 826 Proton Magnetometer. This instrument measures
the total magnetic field with an accuracy of +1 gamma. Magnetic
anomalies are produced by differences in the degree of rock
magnetization (polarization). Although, to a large extent,
magnetic intensity is related directly to the percentage of the
mineral magnetite in rocks, depth to the magnetic source rocks
is another variable that affects the measurements.

During field operations about 335 magnetic stations were
established at 0.5- and 1.0- mile spacings in Sarpy and north-
eastern Cass counties. Sites selected as magnetic stations
were well-removed from artificial magnetic sources such as
fences, power lines, and pipelines. Corrections for diurnal
magnetic drift were made by making observations at a base station
at 3-hour intervals and then using those observations to correct,
by linear interpolation, the readings made at field stations

between base stations. No corrections were made for latitude.
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BOUGUER GRAVITY OF NORTHEASTERN CASS, EASTERN SARPY, SOUTHEASTERN DOUGLAS COUNTIES, NEBRASKA
AND ADJACENT PORTIONS OF IOWA

Figure 12
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The final magnetic intensity data were contoured by hand (fig.

22).
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APPENDIX A

This appendix consists of descriptions of the thirty-seven
test holes drilled in northeastern Cass and eastern Sarpy
counties. All locations are shown in figurel3 of the text.

All measurements in this appendix are expressed in feet.
To convert to the International System of Units, multiply feet

by .3048 to obtain meters.
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Test Hole 1-80

Location: Cass County, center of south line, SE_SW NW sec. 4,
T. 12 N., R. 12 E., approximately 21 feet north of
half section line and 1000 feet east of west section

line.
Ground-level elevation: 1068.0 feet above mean sea level.
Started: May 19, 1980. Completed: May 19, 1980.

Total depth: 167.0 feet.

Description Depth, in feet
From To
Quaternary System:
Road fill..eeeeuieesoesosaonsesscscssscsassansas 0.0 - 7.0
Silt, yellowish brown..ec.ccceececscecccccessacscce 7.0 - 16.0
Silt, yellowish brown, claye€Ye.:.c:eceeeesosscesess 16.0 - 27.0
Silt, light yellowish brown....ececceeceeceecaess 27.0 - 29,0
Silt, pale yellow; contains iron stone
CONCretionS...cceeesescsescscssacscsssscsnsecss 29.0 - 32,0
Clay, pale OlivVe..cceeseescosessesassanseasesss 32.0 - 37.0
Silt, medium brown....ceeeeeescsccscesasscsseass 37.0 - 47.0
- Sand, very fine to very coarse; contains some
gravel, fine....ceececevsccecersseacccsccacsess 47.0 - 48,0
Silt, medium brOWN..eccseecesecsccscscccosscssses 48.0 - 60.0
Silt, yellowish brown with pale red mottling,
ClayeYeeeoeceossscsnsosscsssscsscsassssasssasensss 60.0 - 66.0
Sand, very fine to very coarse; contains
some gravel, very fine-medium.....cecccce0e.. 66,0 - 91.0
Pennsylvanian System - Missouri Series - Kansas City Group:
Dennis Formation:
Stark Member:
Shale, black fissile.eeeeececcsoscscsessssnnssas 91.0 - 91.9
Shale, light gray.ccceccceccecsccecescencacnases 91.9 - 92.3
Canville Member:
Limestone, medium gray, very finely crystal-
line; contains brachiopods and "black
inclusions”..ccecececcccccccsosasescsscncsness 92,3 - 92,9
Galesburg Formation:
Shale, light greenish gray..ssceccececsessessess 92.9 - 96.0
Swope Formation:
Bethany Falls Member:
Limestone, light gray, very finely crystal-
line; contains pyrite......ccccevevecccececses 96.0 - 98.3
Shale, light greenish gray, interbedded with
limestone, medium gray...ceceeeceecsesccsesescs 98.3 - 99,2
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Description

Limestone, light gray, very finely
crystalline, interbedded with shale, green-
ish gray; contains brachiopodS....cceceeescss

Limestone, light tannish gray, very finely
crystalline; contains brachiopods, and

crinoids. ® @ & o » & & 0 8 0 ® & 6 @ 0 ¢ & O O O G OSSO O " O e 0D
Limestone, light tannish gray, very finely
crystalline ..... ® & @ & & & & & & & 6 & O & 0 08 O e S0 8O B L]

Hushpuckney Member:

Shale, light greenish gray
Ladore Member:

Shale, medium gray.cceceees
Hertha Formation:

Limestone, light tannish gray, very finely

crystalline; contains chert, pyrite, pseudo-

oolites, and abundant algal material........
Shale, light greenish graye.ceccecccecccccececs
Limestone, light tannish gray, very finely
crystalline; contains pyrite....cceccececcees
Limestone, light tannish gray, very finely
Crystalline..cecceccecccssssssssoesssascncans
Shale, light greenish gray..csccecscscescssscsas
Limestone, light tannish gray, very finely
Crystallin@.cecescececsceososncccssscancassscsnsa

Des Moines Series - Marmaton Group:
Shale, light greenish gray....cceceecceccccase

Shale, pale reddish brown.

Shale, light greenish gray...cccecceccccsccass
Shale, reddish gray.ccececececsccecssoscccosacns
Shale, reddish gray, interbedded with
limestone, medium gray..cecececescscscccccsoss
Limestone, light greenish gray, very finely
crystalline..eeceecececessscescccssccssacssns
Limestone, light gray, very finely
Crystalline..ceeseccccsessosssscsscoscasases
Shale, light gray.ccccecccsccecccecsescocsesnsncaa
Shale, reddish gray..cccceseecesscssscsessonscs
Shale, light greenish graye.cecececececcecesccss
Shale, light greenish gray, interbedded with

limestone, light gray...

Shale, reddish broWn...cceceeeecescscscscsassass
Shale, light greenish gray, interbedded with

limestone, light gray...

Shale, reddish brown.........I.....0.0........
Shale, light greenish gray..c.cececeececesccccss
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Depth, in feet
From To
99.2 - 107.0

107.0 - 107.9
107.9 - 110.4
110.4 - 112.5
112.5 - 115.4
115.4 - 118.0
118.0 - 124.5
128.2 -~ 128.9
128.9 - 129.5
129.5 - 134.5
134.5 - 138.3
138.3 - 142.5
142.5 - 144.1
144.1 - 145.9
145.9 - 148.7
148.7 - 149.5
149.5 - 150.0
150.0 - 152.6
152.6 - 155.6
155.6 - 156.0
156.0 - 162.1
162.1 - 162.4
162.4 - 165.5
165.5 - 167.0



Test Hole 2-80

Location: Cass County, SW SW SW SW sec. 2, T. 12 N., R. 12

E.,
approximately 72 feet north of the south section line
and 20 feet east of the west section line.

Ground-level elevation: 1104.0 feet above mean sea level.
Started: May 19, 1980. Completed: May 19, 1980.
Total depth: 150.0 feet.
Description Depth, in feet
From To
Quaternary System:
TOPSOil.ceeeeceracsssscsecsacasacsassssssacccnsas 0.0 - 3.0
Clay, yellowish brown...cecceceececeseccccacccss 3.0 - 14.0
Silt, light reddish broWn....ececeseccecscnsoaes 14.0 - 22.0
Clay, yellowish brown, silty; contains some
gravel, fine..c.veeeeeececrcoscscssccnannccnnce 22,0 - 27.0
Clay, olive; contains some gravel, fine....... 27.0 - 35.0
Clay, yellowish 0live..ceccescencecconncosccsans 35.0 - 45.5
Clay, yellowish orange; contains some
gravel, very fine...ceceeecrceececscccrsaccnssns 45.5 - 47.0
Sand, very fine to very coarse; contains some
gravel, fine...eccvieecccscscsnconsccsnncnns 47.0 - 53.0
Clay, pale yellow with light gray mottling.... 53.0 - 62.0
Clay, very light gray.cceceeccecessccesscascesss. 62.0 - 64.0
Clay, very light gray, interbedded with sand,
very fine to very coarsS€....ccecccscccccccnas 64.0 - 70.0
Sand, very fine to very coarse; contains
some gravel, fine....ceesececcccccsncccccccsne 70.0 -~ 77.0
Clay, very light gray.ccccececcecececscsscsccncs 77.0 - 78.2
Sand, very fine to very coarse; contains
some gravel, medium...ccseecesccascancccncsons 78.2 - 85.0
Pennsylvanian System - Missouri Series - Kansas City Group:
Quivira Formation:
Shale, light gray..ccccecocecccnscccscccscacscsse 85.0 - 87.0
Sarpy Formation:
Westerville Member:
Limestone, medium gray, very finely
crystalline; contains abundant pseudo-
oolites and 08agid..cccececccccsccaccccccccns 87.0 - 93.5
Limestone, light to medium gray, very
finely crystallin@.ceeececcecacccecccscccncna 93.5 - 95.0
Limestone, light greenish gray, very finely
crystalline; contains brachiopods and
abundant fusulinidS....cceceeecccccccccsasss 95.0 - 99.5
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Description Depth, in feet

From To

Wea Member:
Shale, light to medium gray...... ceccssacasans 99.5 - 100.2
Shale, blacKk...icciceeeeceoscacscsrsecsasosssssesss 100.2 - 102.3
Block Member:
Limestone, medium to dark gray, very finely

crystalline; contains pyrite........ ceessees 102.3 - 102.9
Fontana Formation:
Shale, medimn tO dark gray.~............. ..... 102.9 - 108'0

Dennis Formation:
Winterset Member: .

Limestone, light tannish gray, very finely

crystalline; contains pseudo-oolites........ 108.0 - 114.0
Limestone, light gray, very finely crystal-

line; contains pseudo-oolites and Osagia.... 114.0 - 116.2
Shale, light greenish gray...eccoeceesecescscess 116.2 = 117.3
Limestone, light gray, very finely crystal-

line; contains Osagia, brachiopods, and

pseudo—-00liteS.eccececsosssacsssncsssnseasssss 117.3 - 118,7
Limestone, light tannish gray, very finely

crystalline; contains Osagia, and algal

material...coeececes S 118.7 - 121.8
Limestone, bluish gray, very finely

crystalline; contains fusulinids, algal

material and chert..... ceceesscsccssssssssacs 121.8 - 124.0
Limestone, light bluish gray, very finely

crystalline, interbedded with shale,

light gray; contains fusulinids.....cecee... 124.0 = 125.0
Limestone, light to medium gray very

finely crystalline, interbedded with

shale, light gray; contains fusulinids...... 125.0 - 131.0
Shale, light to medium gray.eecscececescsseesees 131.0 =~ 131.2
Limestone, light to medium gray, inter-

bedded with shale, light gray..eceeceeeeessss 131.2 - 132.0
Limestone, medium to dark gray, very finely

Crystalline..cceececessesscscsccsascnccnsanse 132.0 = 132.6

Shale, light gray......'.I.I............ ...... 132.6 —134.0
Limestone, medium to dark gray, very finely
crystalline; contains "black inclusions".... 134.0 - 134.5

Stark Member:
Shale, light gray..ccccceseecccscecascacsnseseesss 134,5 - 135,0
Shale, black, fiSSil€.ieeeeeosceresscscsscecssss 135.0 - 137.7
Canville Member:
Limestone, medium gray, very finely
crystalline, interbedded with shale,
medium gray.eceeesescesosccscscacsaccnsssssas 137.7 - 138.9
Galesburg Formation:
Shale, (NO sample)..c.cccecceccsccsccasanassss 138.9 - 139.9
Swope Formation:
Bethany Falls Member:
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Description Depth, in feet

From To

Limestone, light gray, very finely
crystalline, interbedded with shale,
light greenish gray; contains algal

material...ccceseecsescescccccsssnccsescscsss 139.9 - 149.1
Shale, light greenish gray...ccececescsesessss 149.1 - 149.4
Limestone, light to medium gray, very

finely crystalline; contains brachiopods.... 149.4 =~ 150.0

Test Hole 3-80

Location: Cass County, NW NE NW NW sec. 12, T. 12 N., R. 12 E.,
approximately 22 feet south of north section line
and 900 feet east of west section line.

Ground-level elevation: 1078.0 feet above mean sea level.

Started: May 20, 1980. Completed: May 20, 1980.

Total depth: 107.0 feet.

Description Depth, in feet

From To

Quaternary System:

Road fill...ceveeeeecosccccccsccccnccscacsnnans 0.0 - 8.0
Silt, pale olive; contains some iron
staining...cceceeeciececccnncaccacensanconncs 8.0 - 16.5
Silt, light gray, Claye@Yeeseceecescosccecssonses 16.5 - 32.0
Silt, pale reddish brown, clayeY..ccececececosssnes 32.0 - 34.0
Sand, very fine to COArS€..ccccececccccncconcs 3.0 - 41.2

Pennsylvanian System - Missouri Series - Kansas City Group:
Iola Formation:
Raytown Member:
Limestone, light tannish gray, very finely
crystalline, interbedded with shale, olive;

contains crinoids...cceccceccccscccocscsscnsses 41.2 - 43.0
Limestone, light gray, very finely
crystalline; contains brachiopodS...c.ccc... 43.0 - 48.0

Limestone, light to medium gray, very finely

crystalline, interbedded with shale,

greenish gray..cececccceccscccssccsscsosscscsssnse 48.0 =~ 49.0
Limestone, light to medium gray, very finely

crystalline, interbedded with shale,

Medium grayeseeeesceececescsscscssscsscassssssssa 49.0 - 49.6
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Description Depth, in feet

From To
Chanute Formation:
Shale, light greenish gray.eccecccececscsccsscecsss 49.6 - 51.5
Shale, black....I...................Q..‘.C...l 51.5 - 53.0
Shale, greenish gray.ccceeccececcsascocscccscccss 53.0 - 56.2

Drum Formation:

Limestone, brownish gray, irregular

crystalline; contains abundant Osagia,

fusulinids, and algal material.......cccc... 56.2 - 58.5
Limestone, light to medium gray, irregular

crystalline; contains fusulinids, algal

material, pseudo-oolites, and "black

InclusSions"..ceeecccescscscsccessoscscccscsncs 58.5 - 61.0
Limestone, brownish gray, very finely

crystalline; contains abundant fusulinids,

algal material, and pseudo-oo0liteS....secees 61.0 - 66.3
Limestone, dark gray, very finely crystal-

line, interbedded with shale, light

greenish graye.cecessccccccoscsscccssssscssscnses 66.3 - 68.2
Shale, light greenish gray..cecceeceecsccccceacss 68.2 - 70.1
Limestone, light gray, very finely

crystalline; contains abundant fusulinids... 70.1 - 71.2

Quivira Formation:
Shale, light greenish gray.cccececesceccsccscccss 71.2 - 74.0

Sarpy Formation:
Westerville Member:
Limestone, light brownish gray, irregular
crystalline; contains pseudo-oolites,
Osagia, and algal material...ccceveeecccacss 74.0 - 77.0
Limestone, light brownish gray, irregular
crystalline; contains abundant pseudo-
oolites, fusulinids, and algal material..... 77.0 - 79.8
Limestone, light gray, very finely
crystalline; contains abundant pseudo-
oolites, fusulinids, and algal material..... 79.8 - 80.9
Limestone, light gray, very finely
crystalline, interbedded with shale, light

greenish gray.ccecececcccccsccesscccscosssosccsscs 80.9 - 81.8
Wea Member:

Shale, light greenish gray.ccceccececcccssscece 81.8 - 183.0

Shale, black, fissSil€ieeceesecossccscsscaacssns 83.0 - 85.0

Block Member:
Limestone, medium to dark gray, very finely

Crystalline.-............................... 85-0 - 85.3
Fontana Formation:
Shale, 1ight greeniSh gray....oo.oooo-o.-oo-.- 85-3 - 92.0

Dennis Formation:
Winterset Member:
Limestone, brownish gray, very finely
crystalline; contains algal material,
Osagia, and pyrite....cceeeeeeeccccsscocnnne 92.0 - 94.1
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Description

Limestone, light brownish gray, irregular
crystalline; contains abundant pseudo-
oolites, algal material and pyrite.........

Limestone, medium to dark gray, irregular
crystalline; contains pseudo-oolites.......

Limestone, medium to dark gray, irregular
crystalline; contains pseudo-oolites,
algal material and chert....cceeceececccccss

Test Hole 4-80

Location: Cass County, NW NW NE sec. 2, T. 12 M., R. 12 E.,

approximately 12 feet south of north section line,
and 2375 feet east of west section line.

Ground-level elevation: 1059.0 feet above mean sea level.

Started: May 21, 1980. Completed: May 21, 1580.

Total depth: 77.0 feet.

Description

Quaternary System:
Road fill..eeceosceessscesccsnccocscssssscansoses
Clay, reddish brown.....ccececceccesessccscssscs
Silt, reddish brown, ClayeVe.ceceseceecsoscaseas
Silt, yellowish brown, clayey..cecceeececasccss
Sand, very fine to very coarse; contains
gravel, fine...ceceeeiecccccccscocsnccacannnos

Pennsylvanian System - Missouri Series - Kansas City Group:

Sarpy Formation:
Westerville Member:
Shale, dark yellowish orange.....cccceeeocecscee
Limestone, brownish gray, very finely crystal-
line; contains crinoids, algal material, and
"Elack inclusions™....cccecsccccccccccccccss
Wea Member:
Shale, greenish gray..cccecescececscsceccccssccsas
Shale, black, fissile..ceceeessecccsecccsccans
Block Member: ,
Limestone, medium gray, very finely crystal-

45

Depth, in feet
From To
94.1 - 100.8

100.8 - 103.0

Depth, in feet

From To
0.0 - 6.0
6.0 - 20.0

20.0 - 24.0

24.0 - 29.0

29.0 - 30.0

3000 - 32-0

32.0 - 33.5

33.5 - 35.0

35.0 - 37.1



Description Depth, in feet

From To
line; contains brachiopodS...cccecsecsacccecns 37.1 - 37.5
Fontana Formation:
Shale, light greenish grayec.ecccececccccccccesscecs 37.5 - 44.8

Dennis Formation:
Winterset Member:
Limestone, light tannish gray, very finely
crystalline; contains brachiopods, algal
material, and pyrite...ccceccscccsccccscoccss 44.8 - 47.0
Limestone, light gray, very finely crystal-
line; contains fusulinids, pseudo-oolites,
and algal material....ccceecceccccccccccsacs 47.0 - 49.4
Limestone, light gray, very finely crystal-
line, interbedded with shale, light

greenish gray. ® @ & & & & 5 & O O OO O 0 O OO B OO SO s e 0 49.4 - 53. 0
Limestone, light gray, very finely
crystalline.O.........’..........I.....l.... 53.0 - 54.1

Limestone, light gray, very finely crystal-
line, interbedded with shale, light

greenish grayeccccscccccesesscecsascscsssccnsccs 54.1 - 54.9
Shale, dark grayeeccececececcecscsoscscsscscsaccnnscse 54.9 - 55.2
Limestone, brownish gray, very finely crystal-

line; contains fusulinids and crinoids...... 556.2 - 56.0
Limestone, medium to dark gray, very finely

crystalline; contains chert and pyrite...... 56.0 - 56.3
Limestone, medium gray, very finely

crystalline...cceeeccececcoscsoscsasacccascnana 56.3 - 59.4

Limestone, light to medium gray, very finely
crystalline, interbedded with shale, light

gray‘..'.......’.I....I....'-.....'..I.....‘ 59.4 - 60.5
Limestone, light to medium gray, very finely
crystalline; contains fusulinids....cccceecee 60.5 - 61.9

Limestone, light to medium gray, very finely
crystalline, interbedded with shale,

light greenish gray.cecccecesccecescsssscsscss 61.9 - 66.0
Limestone, light to medium gray, irregular
crystalline; contains fusulinidS...ecececeeee 66.0 - 67.3
Shale, Medium gray.eesececscsssesscsccssccsssccscs 67.3 - 67.6
Limestone, medium brownish gray, very finely
crystalline; contains crinoids and pyrite... 67.6 - 68.0
Shale, medium gray..ccccecsscescscosscssoscnsscs 68.0 - 68.3
Limestone, dark gray, very finely crystalline;
contains pyrite and crinoidS...cccecececcccce 68.3 - 69.0
Shale, medium gray..cceccecccecccesscccccscansss 69.0 - 69.1
Limestone, medium to dark gray, very finely
crystalline; contains crinoids..ccecececcees 69.1 - 69.6
Shale, medium gray..ccceececceccscccccsoscccsscs 69.6 - 70.2
Limestone, medium gray, very finely......cec.. 70.2 - 71.0
Stark Member:
Shale, medium gray.cceceececcscccccecscsccccesocccns 71.0 - 71.6
Shale, black, fissSilE..ceceesscevsconscsaccnans 71.6 - 74.0
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Description Depth, in feet

From To
Canville Member:
Limestone, medium gray, finely crystalline.... 74.0 - 74.6
Galesburg Formation:
Shale, mMedium gray.-cccccccecsccccsccaccccccscs 74.6 - 76.0
Swope Formation:
Bethany Falls Member:
Limestone, medium gray, irregqular crystal-
line; contains abundant pseudo-oolites
and 0Sagid.cccceerecrccecsrcccccacsonrscnnnns 76.0 - 77.0

Test Hole 5-80

Location: Cass County, NE corner sec. 2, T. 12 N., R. 12 E.,
approximately 83 feet south of north section line
and 25 feet west of east section line.

Ground-level elevation: 1042.0 feet above mean sea level.

Started: May 21, 1980. Completed: May 21, 1980.

Total depth: 212.0 feet.

Description Depth, in feet

From To

Quaternary System:

Road fill.eeeececocccoccscocsssccscsccscncccssncs 0.0 - 5.5
Silt, yellowish Drown...cccccececccscscccasccss 5.5 - 10.0
Clay, yellowish brown....cccceececccccscscnsse 10.0 - 25.0
Clay, yellowish brown; contains some sand,

very fine tO COArsS@..c.ccceccecccccncscscnscsscs 25.0 - 28.0
Silt, pale yellowish brown, sandy.c.cccececececes 28.0 - 32.5

Silt, pale reddish brown....cceecceccecccscccces 32.5 - 39.0
Silt' Yellowish brom..................-....IQ 39‘0 - 57.0
Silt, olive brown; contains sand, very fine

to medium..cceceecececcecescscccscssassscccssccsscs 57.0 - 60.8
Clay, light gray..cccceccececcssccccsscccsscsccas 60.8 - 70.0
Sand, very fine, to very coarse; contains

some gravel, fine...ccceeceecccoccccccccoccss 70.0 - 72.0
Clay, olive, Silty.eccccecorssassoccsccacocanes 72.0 - 81.0
Clay, medium gray, SiltY.cceececcccscccaccases 81.0 - 90.0
Silt, light greenish gray...cceccecccccaccccss 90.0 - 99.0
Limestone, boulder, medium greenish gray,

very finely crystalline€.....cecceccecccccass 99.0 - 102.0
Sand, very fine to very coarse; contains

some gravel, fin€....ccecececcccccssccccssss 102,0 - 102.7
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Description Depth, in feet

From To

Silt’ brownish olive.......‘.........‘.....0.. 102.7 —10800
Sand, very fine to very coarse; contains
gravel, very fine to coarse...cccceceesees.. 108.0 - 112.8

Pennsylvanian System - Des Moines Series - Marmaton Group:

Limestone, light brown, very finely

crystalline; contains "black inclusions".... 112.8 - 114.0
Shale, light brown...cccecescecescossosaccsecsess 114.0 - 115.0
Limestone, light gray, very finely crystal-

line; contains fusulinids and "black

inclusions”..eceeeccscesosscsscsncssnsacssss 115.0 - 117.2
Shale, light greenish gray..ceccecceceeccosscceees 117.2 = 127.1
Shale, reQ.ueeeeceoeossocoscssossscocsscsssssesseaes 127.1 - 142.7
Limestone, light gray, very finely

crystalline; contains Osagia and crinoids... 142.7 - 143.1
Shale, blacKk.ceeeseeeesosoossacocsassnseasseses 143.1 =~ 144.6
Limestone, medium gray, very finely

crystalline; contains crinoidsS....ecceeeee.. 144.6 - 144.8
Shale, medium graye.eececeescecsescsescsccscsccascss 144.,8 - 145.8
Shale, 0live gray..ccceecccecsccsssssccssacsssess 145.8 ~- 148.7
Limestone, light to medium gray, very finely ‘

crystalline; contains crinoids, algal

material and pyrite..cccecccceccscecacccscss 148.7 - 152.0
Limestone, light to medium gray, very finely

crystalline, interbedded with shale

from 152.3-153.6cc0ccecccccscsscscnscscscass 152.0 - 154.0

Shale, olive; contains some red mottling...... 154.0 - 158.5
Shale, medium gray; contains some red
mottling......... ........ ® & ® & 6 8 5 600 08 S S G OO 0o 158.5 —162.0

Shale, medium gray; contains red and gray

MOttling.eeeeeeececcscceesssssscanacsccnsasess 162.0 - 164.8
Shale, medium graye.ceceecccececsecsccscsacccscsecs 164.8 =~ 171.6
Limestone, medium to dark gray, very finely

crystalline...ccecececcscoscceccssesccccsseess 171.6 - 171.8
Shale, light to medium gray....seesececeessese 171.8 - 177.5
Limestone, light to medium gray, very finely

crystalline, interbedded with shale, light

to medium gray.eeeceeecesccccscsosscsscseasecses 177.5 = 179.0
Limestone, light to medium brownish gray,

very finely crystalline, interbedded with

shale at 182, light to medium brownish gray. 179.0 - 184.1
Shale, light to medium grayeeeceecceceoeccecesecsss 184.1 - 186.2
Limestone, medium gray, irreqular crystalline;

contains pseudo-oolites, Osagia, and algal

materialoooooo-oo-ooo-ooo-ooo.ooooo..o.o-ooo 186.2 - 186.5
Shale, greenish gray..ccseseccececcscccsceasasss 186.5 - 187.8
Limestone, light to medium gray, very finely

crystalline, pseudo-oolites in upper part

of limestone; contains algal material....... 187.8 - 190.5
Shale, light to medium gray.c.ecccsecescscecessss 190.5 -~ 190.8
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Description Depth, in

feet

From

Limestone, light to medium gray, very finely

crystalline; contains pseudo-oolites and

algal material....ccececsevcccscscesccsnesss 190.8 =~
Shale, medium to dark grayeeeecececescscecscsessess 193.7 =
Shale, blacKk.iceeeceeeeecesosscsscscscsssccsacaanses 196.0 =~
Shale, medium to dark graye.sececeesecescscsceass 196.1 =
Shale, O0liVe.iieeeeeosscosssacssscsnsessosssanssss 199,1 -
Shale, medium gray; contains olive mottling... 201.8 -
Limestone, light gray, irregular crystalline;

contains pyrite, glauconite, and algal

material.ccecescsessecsescsssssassasccnsesses 207.,2 -
Shale, medium graye.eseeeccsccecsscscsscscsscnsssee 207.8 -~
Shale, redieeeeceeessossscocssscsssssssssnsssss 208,7 -

Test Hole 6-80

To

193.7
196.0
196.1
199.1
201.8
207.2

207.8
208.7
212.0

Location: Cass County, SE NE NE SE sec. 1, T. 12 N., R. 12 E.,
approximately 2850 feet south of north section line,

and 25 feet west of east section line.
Ground-level elevation: 1100.0 feet above mean sea level.
Started: May 30, 1980. Completed: May 30, 1980.

Total depth: 135.0 feet.

Description Depth, in feet
From To
Quaternary System:
Road fill...ceeeeccceccccacssccscacscsccancscncss 0.0 - 5.0
Silt, light brOWl’l. ----- RO N T N N I SN S N SN S N I S N N W Y 5.0 - 10.0
Silt, light brown, clayey.ceccecececccccscccssascs 10.0 -~ 18.5
Clay, OliVe..ceceocseocsscnssscsassncsascscsnsacs 18.5 - 22.4
Sand, very fine to very coarse; contains some
gravel very fine to coars€.cccecececcsccccns 22.4 - 25.0
Clay, OlivVe.ceeeeecccesssscscocsosscsssscscssce 25.0 - 27.0
Pennsylvanian System - Missouri Series - Kansas City Group:
Wyandotte Formation:
Farley Member:
Limestone, light brown, very finely crystal-
line; contains, pseudo-oolites, algal
material, crinoids and glauconit€...cecececess 27.0 - 32.1
Shale, light olive brOWn..cececcececescssccscnse 32.1 -~ 32.7
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Description

Limestone, light brown, irregular crystalline;
contains pseudo—-oolites, algal material
and 0Sagideeececcccccccsccescscssccccsosencccnns

Island Creek Member:
Shale, light olive brown......ceceeoceccescencs
Argentine Member:

Limestone, light yellowish brown, very finely
crystalline; contains "black inclusions" and
iron staining...cececccsccsceccssccscsacsnasns

Limestone, light olive brown, very finely
crystalline; contains "black inclusions".....

Limestone, light gray, very finely crystalline.

Limestone, light brown, very finely
Crystalline..eesecesccceesesscsacosocsscscccass

Limestone, light to medium gray, very finely
crystalline; contains iron staining..........

Limestone, medium to dark gray, irregular
Crystallin@..cceeccececsoscsscsecscsccsccssssnnans

Shale, dark to medium graye.ceeceeesccsesaccscscccos

Limestone, dark to medium gray, irregqular
crystalline; contains crinoids, fusulinids,
and "black inclusions"...cceccceccccccccsccscns

Shale, dark gray..ceeccesecceccccsccccssscsssascsa

Limestone, light to medium gray, irregqular
crystalline; contains fusulinids, and
algal material...cccecercecccccnccscoscsscsccnse

Shale, dark gray.cccecececceesscsoccscsencsscsasaans

Limestone, dark gray, very finely crystalline..

Shale, blaCKk.eeeeeeeeesvesscecssscsssassassanses

Limestone, light to medium gray, very finely
crystalline; contains algal material.........

Quindaro Member:
Shale, light to medium gray..ccccecececacececes
Shale, blaCK.e.eceeseesossosscoscssoscsosscscancess
Frisbie Member:

Limestone, light to medium gray, irregular
crystalline; contains pseudo-oolites,
fusulinids, algal material and "black
Inclusions"..iseeereeseseccscrcnssosssacscacans

Lane Formation: \

Shale, light gray.cccccececccscscccsassasacases

Shale, medium gray.csccescscsscsscsscscsasssssce

Shale, blaCK.eeteeeecoeseesesastcsceccsccccsancans

Limestone, light to medium gray, very finely
crystalline; contains "black inclusions".....

Shale, medium gray.cesessoessesascscccssscacccans

Limestone, medium gray very finely crystalline;
contains fusulinids, pyrite, and "black
InCcluSions”..ceceecesesesscssscacscscesccsnssns
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Depth, in feet
From To
32.7 33.0
33.0 36.1
36.1 37.2
37.2 39.6
39.6 41.5
41.5 41.7
41.7 43.4
43.4 49.5
49.5 50.2
50.2 -51.5
51.5 52.0
52.0 53.0
53.0 53.2
53.2 53.5
53.5 55.0
55.0 56.0
56.0 58.0
58.0 58.1
58.1 59.0
59.0 59.3
59.3 59.8
59.8 60.0
60.0 62.5
62.5 63.0
63.0 63.2



Description Depth, in feet

From To
Shale, Medium gray.cseeseccesosesoscscccsssnssancs 63.2 -~ 69.0
Shale, bluisSh gray.ecseccccescssscecsccsssccssnnae 69.0 - 70.8
Iola Formation:
Raytown Member:
Limestone, light brownish gray, very finely
crystalline; contains algal material........ 70.8 - 72.1
Limestone, light gray, very finely crystal-
line, with interbedded shale, medium gray... 72.1 - 74.0

Limestone, light brownish gray, very finely

crystalline; contains pyrit€..ceeccececccecces 74.0 - 77.0
Limestone, medium to dark gray, very finely

crystalline; contains crinoidS..cecccececsccess 77.0 - 77.2
Limestone, light gray, very finely crystal-

line; contains pyrite..ccecccecccccccccscccas 77.2 - 79.4
Shale, light gray.ceeceececcecessasncascscsnses 79.4 - 79.9
Limestone, medium gray, very finely crystal-

line; contains pyrite and algal material.... 79.9 - 80.9

Chanute Formation:
Shale, medium to dark bluish graye.ececeeceecececececss 80.9 - 82.5
Shale, blacKk..cceeeveeeeeceescscscacscsnsnscnsas 82.5 =~ 83.0
Shale, medium to dark grayeceeceescccscsccccoscs 83.0 - 87.0
Drum Formation:

Limestone, light brownish gray, irregular

crystalline; contains pseudo-oolites,

Osagia, and fusulinids....ccceceesnnccccacss 87.0 - 89.5
Limestone, medium gray, irregular crystal-

line; contains pseudo-oolites, Osagia and

fusulinidS.eecececsceccosssscccccascsccccscsas 89.5 - 89.7
Limestone, medium gray, irregular crystalline;

contains pseudo-oolites and Osagiad....cceees 89.7 - 91.0
Shale, light to medium gray..ee... cseccccsenas 91.0 - 92.1

Limestone, medium brownish gray, irregular
crystalline; contains pseudo-oolites,

Osagia, and fusulinids....cceevceeccccscs ceee 92.1 - 94.3
Limestone, light to medium gray, very finely
crystalline; contains abundant fusulinids... 94.3 - 098.0

Shale, dark gray.cccccececccsccccoscccsascssocscs 98.0 - 100.7
Limestone, medium to dark gray, irregqular
crystalline; contains pseudo-oolites, '
fusulinids, and algal material.....ecceeces. 100.7 - 101.2
Quivira Formation:
Shale, light gray.ceccccececscesscscsesccscsssssses 101.2 = 102.0
Shale, medium bluish gray..ccceeceeececcesesss 102.0 - 102.3
Sarpy Formation:
Westerville Member:
Shale, light gray, limy...cceeececccseososesse 102.3 - 104.0
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Description

Limestone, light brownish gray, irregular

crystalline;

contains pseudo-oolites,

fusulinids, Osagia and algal material.......
Limestone, brownish gray, very finely
crystalline............‘......l'.‘.l........

Wea Member:

Shale, medium to dark grayeeeecceccecescscaccses
Shale, blackeecseeceees

Block Member:

Limestone, dark brownish gray, very finely
crystalline..ceececsececccncnsssccccsecscsanans
Fontana Formation: ,
Shale, medium to dark bluish gray.cececesceceses
Dennis Formation:
Winterset Member:
Limestone, light to medium brownish gray,

irregular crystalline;

contains pseudo-

oolites, fusulinids and algal material......
Shale, medium bluish gray.cccceceecceccsccsccccces
Limestone, medium gray, irregular crystalline;
contains algal material..ccceecccccccscesscss
Shale, medium to dark gray..ceseecececessccnses
Limestone, medium brownish gray, very finely
crystalline; contains Osagia and algal
material..ccecceccecccnscscccscccssascascssnns
Shale, Aark grayeccccsceccccsccecccscossacsscssss
Limestone, dark brownish gray, very finely
crystalline; contains crinoids and algal
material.cceeccoscccecsessscsccncsccsssscnasacns

Location: Cass County,

Test Hole 7-80

SW corner sec.

9, T. 12 N., R.

Depth, in feet
From To
104.0 107.2
107.2 - 112.6
112.6 113.0
113.0 115.5
115.5 115.8
115.8 123.0
123.0 125.4
125.4 126.0
126.0 127.3
127.3 128.0
128.0 132.1
132.1 132.8
132.8 135.0
13 E. '

approximately 28 feet north of south section line and
75 feet east of west section line.

Ground-level elevation:

Started: May

Total depth:

30, 1980.
212.0 feet.

1015.0 feet above mean sea level.

Completed:
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Description

Quaternary System:

Road fill..eceeeeeaccoesoancsccasansensccssnosns
Silt, olive brown, ClayeVececceececcosccccccecs
Clay, OlivVe.i:eceeesossosssesssssssssscconcsccas
Silt, olive brown, ClayeV.eeeececcesossccecnsee
Silt, brownish red..ceceececeeeccecccccscocnncssa
Silt, light 0livVe DrOWN...ceeeececsccsssccccsns
Silt, dark 0live gray.ccceecececsacscscccssane
Silt, reddish brown....ccceeececccccanscssncsccs
Silt, 0live brOWNn...ceceeeeeascsccssscnncansnse
Silt, olive brown; contains black mottling....
Silt, 0live DrOWNn...:.cceeeesooccscccncoccaness
Clay, 0live DrOWN...cseeseesesessaassccanssasca
Clay, blacCKeeeeceoseoeoesesssscscsssscssccccscssaes
Silt, medium gray..eeececcccscccacsacsacascannna
Sand, very fine to COars€...ecccecccccacancsns
Sand, very fine to very coarse; contains some

gravel, medium..ccecoescccscosccesscasassosnss

Depth, in feet

From

80.0
85.0

Pennsylvanian System - Missouri Series - Kansas City Group:

Wyandotte Formation:
Argentine Member:

Limestone, dark gray, very finely crystalline;
contains crinoids, algal material and
"black inclusions"...cccecessvscccscccsssssaas

Limestone, medium to dark gray, very finely
crystalline, interbedded with shale, medium
to dark gray.cecccecccecsccscsosossccsccascsans

Quindaro Member:
Shale, black, fissile...ceeeecsesccccccscccnns
Frisbie Member:

Limestone, medium to dark gray, very finely
crystalline; contains pseudo-oolites, and
algal material..cceecceescccsccncoscccscnanss

Lane Formation:
Shale, medium to dark grayececcccceccecscecscsce

Iola Formation:

Raytown Member:

Limestone, medium to dark gray, very finely
crystalline; contains crinoids and pyrite...

Shale, medium to dark gray.ccceeecscsscscccccscscs

Limestone, medium to dark gray, very finely
crystalline; contains crinoids, fusulinids,
and brachiopodS...cceccccccecccocnsscccsacas

Shale, light bluish graye.cccececececcccecssccsccscs

Limestone, light bluish gray, very finely
crystalline..cceccececcecsscccssaccssssananncas

Shale, light bluish gray..... cecessssssesccnas

Limestone, light gray, very finely crystal-

line..-.o.o.o...'.l.l'o..o..oo..o.l...-.....
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92.0

96.5
99.2

99.8
100.4

101.9
102.2

102.7
102.9

109.0
110.2

111.3

To

54.0

96.5

99.2
99.8

100.4
101.9

102.2
102.7

102.9
109.0

110.2
111.3

113.0



Description

Limestone, light tannish gray, irregular

crystalline.-...o-.-;..Ou.o..ll.oono.....oo.

Shale’ light gray..oo........o.‘.'ooo....-....l

Limestone, light tannish gray, very finely

crystalline; contains crinoids, fusulinids,

Osagia, and pseudo-o0liteS...cceeceeccccncne

Chanute Formation:

Shale, medium bluish gray.cceccceccececscecscascscs
Shale, blacKk...ccesicoesccescscssscscssaccansae
Shale, dark gray.ceccecececsccccecccccsscsseassscs
Shale, dark bluish gray.......................

Drum Formation:

Limestone, light brownish gray, very finely

crystalline; contains algal material........

Limestone, medium to dark gray, very finely

crystalline; contains algal material........

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray.
Limestone, medium brownish gray, very finely
crystalline; contains Osagia and algal
material...cecececeosceccacnacccsncascnnsns
Limestone, medium brownish gray, very finely
crystalline; contains fusulinids....ecceee
Limestone, medium gray, very finely crystal-
line; contains fusulinidS...ecesccecsccsse
Shale, dark grayecececcccscessccscsscsccssans
Limestone, medium gray, very finely crystal-
line; contains pseudo-colites and algal
material.ccieeccecesccsccscscsscscossassansos

Quindaro Formation:

Shale, light to medium gray.................

Sarpy Formation:

Westerville Member:
Limestone, medium gray, very finely crystal-
line; contains pseudo-oolites and algal

material;..Q.lo.0...00-00.0...--.0..-n-oo...

Limestone, medium gray, very finely crystal-

line; contains pseudo-oolites and fusulinids

Wea Member:

Shale’ blacko.0o.ooo-.o..oo......-...o.n-o-.-.

Block Member:

Limestone, dark gray, very finely crystalline.
Fontana Formation:
Shale' dark gray......I..........I.l....l.....

Shale, dark bluish gray, interbedded with

limestone, dark bluish graye.ecceeeccececcoasasss
Dennis Formation:

Winterset Member:

54

Depth, in feet
From To
113.0 - 117.6
117.6 - 118.8
118.8 - 119.4
119.4 - 120.5
120.5 - 121.3
121.3 - 124.5
124.5 - 124.6
124.6 - 128.1
128.1 - 129.3
129.3 - 131.5
131.5 - 132.7
132.7 - 136.0
136.0 ~ 137.2
137.2 - 140.2
140.2 - 140.6
140.6 - 142.6
142.6 - 150.0
150.0 - 153.0
153.0 - 154.5
154.,5 -~ 155.0
155.0 - 156.0
156.0 - 158.0



Description Depth, in feet

From To

Limestone, dark bluish gray very finely

crystalline, interbedded with shale, dark

bluish gray..ccececececcecescsccsceaseasscssasss 158.0 - 161.2
Shale, dark bluish gray..cceeseseecscccssesesss 161.2 - 161.3
Limestone, light brownish gray, very finely

crystalline; contains abundant pseudo-

oolites ‘and 0Sagiad...c.cceevcecesceceoccacees 161.3 =~ 168.7
Limestone, light brownish gray, very finely

crystalline, interbedded with shale, light

gYaAYeeeesessoncssssssscesssnsscanssseassssecss 168.7 - 170.3
Limestone, dark brownish gray, very finely

crystalline; contains pseudo-oolites,

algal material and pyrite...cceeececcececsss 170.3 - 174.9
Limestone, light brownish gray, irregular

crystalline; contains pseudo-oolites, and

fusulinidS...eececeveccceacsccososnscenscaceas 174.9 - 180.9
Shale, medium gray.ccecoececesesscsssseccesssss 180.9 -~ 181.5
Limestone, light brownish gray, irregular

crystalline...ccceceeecccccsocssscsccsancasasass 181.5 - 185.0
Shale, medium gray..ccceecesecscescscccesscssess 185.0 = 185.2
Limestone, medium brownish gray, very finely

crystalline; contains glauconite.....c.¢..... 185.2 - 186.3
Stark Member:
Shale, medium to dark grayeeceecececececccscces .. 186.3 - 187.0
Shale, blacK..cccciocesosccccssssssscscssesssssss 187.0 - 190.0
Shale, Aark graye.cccscscecscscccsossscsscsccconscse 190.0 - 190.5

Canville Member:
Limestone, dark gray, irregular crystalline;
contains fusulinids and algal material...... 190.5 - 191.0
Galesburg Formation:
Shale, bluish green grayecececescsscceccscesasss 191,0 - 195,2
Swope Formation:
Bethany Falls Member:
Limestone, light gray, irregular crystalline;
contains fusulinids, Osagia, pseudo-oolites,
algal material, and pyrite...cceececeececsceses 195,2 - 203.0
Shale, medium graye.ccesececscsscscsssssssssssss 203.0 - 203.5
Limestone, medium gray, irregular crystal-
line; contains fusulinids, Osagia, pseudo-
oolites, algal material and pyrite.......... 203.5 - 210.4
Hushpuckney Member: :
Shale, dark gray; contains black mottling..... 210.4 - 212.0
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Test Hole 8-80

Location: Cass County, SW SE SE SW sec. 32, T. 13 N., R. 13 E.,
approximately 175 feet north of south section line,
and 550 feet west of half section line.

Ground-level elevation: 1191.0 feet above mean sea level.

Started: June 10, 1980. Completed: June 10, 1980.

Total depth: 240.0 feet.

Description Depth, in feet

From To

Quaternary System:
Silt, yellowish brown...ccceeccecesccccsacsancs 0.0 - 12.0
Silt, DrOWN..eeeceeeccscsseaccscosncsccsassanasscs 12.0 - 16.0
Silt, 0live DroOWn....ccceeceeecsccccssssscscscss 16.0 - 22.0

Silt, brown, Clayeyecceseecccscsascsssscsaccns 22.0 - 41.0
Silt, light bDrown....cccecssccsessasscsssnanas 41.0 - 69.0
Silt, light to medium brown, clayey....... ceae 69.0 -~ 97.0
Silt, medium brown, clayeV.ceceesscosscsccaasss 97.0 - 104.0
Clay, OlivVe.iceeocssceoscvsososcncsssssossasssscaess 104.0 - 106.5
Clay, olive; contains sand, very fine to fine. 106.5 - 109.0

Sand, very fine to very coarse; contains

some gravel, COArSe...ccescsacacsssssssecssss 109.0 - 120.0
Clay, olive; contains sand, very fine to

MEAIUM: e eeeeesosescsossccsensscnssssessssess 120.0 - 123.0
Clay, dark grayeeeccececosessscsscsesassansscscascns 123.0 - 133.0

Pennsylvanian System - Missouri Series - Lansing Group:
Stanton Formation:
South Bend Member:
Limestone, light brownish gray, irregular
crystalline; contains abundant fusulinids,
Osagia, crinoids and pseudo-oolites......... 133.0 - 134.5
Limestone, light brownish gray, irregular
crystalline, interbedded with shale, light
gray; contains abundant fusulinids.......... 134.5 - 135.2
Limestone, light gray, very finely crystal-
line; contains abundant fusulinids, Osagia,
and pseudo-00litesS...ccceececnccccsccacsesss 135.2 - 138.1
Shale, bluish gray...... ceesescassssssssssecsss 138.,1 - 138.6
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids, Osagia,
pseudo~oolites and algal material........... 138.6 - 139.0
Rock Lake Member:
Shale, dark gray.ccceceeccocesccsccscasassssss 139.0 - 139.2
Shale, medium gray..c.eceecesccccccccesccaasesss 139.2 =~ 140.0
Shale, 0liVe.iceeececececosscsassancscnssssseacsas 140,0 =~ 144.0
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Description Depth, in feet

From To

Stoner Member:
Limestone, olive gray, very finely crystal-

line, interbedded with shale, olive gray.... 144.0 - 145.5
Limestone, light grayish brown, very finely

crystalline; contains fusulinidsS....cceeeeee 145.5 - 146.8
Shale, light gray....... tecescsessscessacnsseaes 146.8 - 147.3
Limestone, light gray, very finely

crystalline...ccececseceessscccscescacsssasss 147.3 - 150.0
Limestone, very light gray, irregular

crystalline; contains algal material........ 150.0 - 155.0
Shale, medium gray.e.ceecescscccsscessasscssessss 155.0 - 157.5
Limestone, medium brownish gray, very finely

crystalline; contains crinoids and algal

material.ccececcccecsccescsccescccscssonsssecsss 157.5 =~ 158.3
Limestone, dark brownish gray, very finely

crystalline; contains crinoids and algal

material.eceecececessssccscscssccessscccssnnsss 158.3 = 159.1
Eudora Member:
Shale, medium gray...... cecssssessssesssesasses 159.,1 - 160.2
Shale, blacKk.:.ccseceosevssocacscseasscsssesesas 160.2 =~ 161.0
Shale, medium gray; contains fusulinids....... 161.0 - 161.5

Captain Creek Member:
Limestone, dark gray, very finely
crystalline; contains fusulinids....eeecee.. 161.5 - 162.2
Vilas Formation:
Shale, dark grayececececccsesssscsscsssssssssces 162,2 - 164.0
Limestone, dark brownish gray, very finely
crystalline......... teececsesssscsssacssceces 164.0 - 164.5
Shale, dark graye.cccceeccsceccecsescsccssscosssess 164.,5 - 165.5
Limestone, dark gray, very finely
Crystallin@..c.cecececscesocsssscscscecsssecscsecs 1655 - 165.6
Shale, dark gray.cccecececcsccssscsssccccccsssncscs 165.6 - 166.0
Shale, medium gray..ceccececoccescessscccssessss 166.0 - 166.5
Plattsburg Formation:
Limestone, medium gray, irregular crystalline;
contains Osagia and pseudo-ooliteS......... . 166.5 - 169.0
Limestone, Ilggt gray, irregular crystalline;
contains Osagia, pseudo-oolites, algal
material and pyrit€...c.ccececcccscssvssesses 169.0 - 172.1
Shale, medium gray..cecceesseccessescscesasesases 172.1 =~ 173.0
Limestone, light gray, irregular crystalline;
contains crinoids, Osagia, algal material
and glauconite..ceeecsccescocccscsscssassesses 173.0 - 175.0
Limestone, brownish gray, very finely
crystallin@..cecsceesceecceccesessesscsacscass 175.0 - 180.1

Kansas City Group:

Bonner Spring Formation:
Shale’ dark gray.....I..........'Q....‘.l'.... 180.l —182.1
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Description Depth, in feet

From To

Limestone, dark gray, very finely crystalline;
contains algal material and "black
Inclusions™.i.eececceascsecserssansesacsssasss 182.1 - 182.4

Shale, dark gray.eccceececesscescscesscscecasesses 182,4 - 184.0

Limestone, greenish gray, very finely
Ccrystalline..cecececeecccsceccacascacnsoseasess 184.0 - 187.0

Wyandotte Formation:

Farley Member:

Limestone, light brownish gray, very finely
crystalline, interbedded with shale,

greenish gray; contains pyrite.............. 187.0 = 190.0
Limestone, light gray, very finely v
crystalline; contains glauconite and pyrite. 190.0° - 193.8

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 193.8 - 195.0
Island Creek Member:
Shale, medium gray..... ceecsscsssssssssassssss 195,0 - 198.6
Argentine Member:
Limestone, light gray, very finely crystal-
line; contains pyrite....cccceceeccecessesss 198.6 - 200.0
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray;
contains pPyrite...cccececccecacccccsesesssass 200.0 - 204.0
Limestone, medium gray, very finely crystal-
line; contains Osagia and algal material.... 204.0 - 205.0
Limestone, medium brownish gray, very finely
crystalline...cceeesceccecsasscccncscnsassases 205.0 - 209.0
Limestone, medium to dark krownish gray, very
finely crystalline; contains crinoids....... 209.0 - 212.0
Shale, medium gray.csccecseccescscsseassassesses 212,0 = 214.2
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 214.2 - 216.0
Shale, medium gray...sceceeecsesccscssccsessesss 216.0 =~ 216.5
Limestone, light gray, very finely crystal-
line, interbedded with shale, dark gray..... 216.5 - 219.9
Quindaro Member:
Shale, medium gray.eeceeeessessoccassesccseassss 219.9 - 220.5
Shale, blacCKk...ccecesesescsesccasesaacsssssass 220.5 = 222,5
Shale, dark gray.cescecsscsccsesssscnssesaseess 222,5 - 223.0
Frisbie Member:
Limestone, dark gray, irregular crystalline... 223.0 - 223.5
Lane Formation: v
Shale, medium gray...ccecececesescsacssassesss 223.5 = 233.0
Shale, medium gray, interbedded with lime-
stone, light brownish gray....eecceeeeecesss 233.0 - 233.8
Shale, medium greenish gray..eceeeceescecssesess 233.8 = 235.4
Iola Formation:
Raytown Member:
Limestone, light brownish gray, very finely
crystalline; contains algal material........ 235.4 - 240.0
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Test Hole 9-80

Location: Cass County, NE SE NE NW sec. 4, T. 12 N., R. 13 E.,
approximately 800 feet south of north section line,
and 20 feet west of half section line.

Ground-level elevation: 1078.5 feet above mean sea level.

Started: June 3, 1980. Completed: June 3, 1980.

Total depth: 205.0 feet.

Description Depth, in feet

From To

Quaternary System:

Road fill..eceeecececccsscoscsscascssocssscnnncas 0.0 - 4.0
Silt, medium brown..cccecececcoccscssssnssssos 4.0 -~ 8.0
Silt, reddish brown...ccccececccsccccsoassssas 8.0 - 22.0
Silt, reddish brown, clayeV..cceeesecccccsscccs 22,0 - 60.5
Silt, reddish brown; contains sand, very fine. 60.5 - 74.5
Silt, reddish brown, claye€Yeeeeeceescccccscnss 74.5 - 87.0
Silt, yellowish brown, clayey; contains sand,
very fine to coarse€.....ceeececccscccceccnnse 87.0 - 95.0
Silt, olive, clayey; contains sand, very
fine to finE..ceeeeecocesoscscnssacccscnssasnae 95.0 - 99.5
Clay, olive; contains very fine sand to fine
graAVel.eceeecescoessccsoscscsnscscssssncccccnsasn 99.5 - 101.4
Pennsylvanian System - Virgil Series - Douglas Group:
Plattford Formation:
Shale, 0liVEeieeeeesessssscsaccsccsoscsesseasssssscses 101.4 - 105.0

Missouri Series - Lansing Group:
Stanton Formation:
South Bend Member:
Limestone, tan, irregular crystalline;

contains, pseudo-oolites and Osagia....se... 105.0 - 106.1
Limestone, medium yellowish brown, irregular

crystalline; contains fusulinids, Osagia,

.and "black inclusions".cecceeceeccecccsssssesee. 106.1 - 106.8
Shale, 0liVe..ccccecossensssnenscccssoccscncsnsass 106.8 - 108.7
Shale, medium gray..ccccececssccecceccssoccssecesss 108.7 =~ 109.0
Limestone, tannish gray, irregular crystal-

line; contains pseudo-oolites, fusulinids,

algal material and 0Osagi@e..eeceeecceccecess 109.0 - 114.1
Shale, bluish gray...cccecceccececsccccccscssces 114.1 - 114.3
Limestone, medium gray, irregular crystalline;

contains pseudo-oolites, fusulinids, algal

material, and Osagia....ccceeevececsncaceses 114.,3 - 115.2

Rock Lake Member:
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Description Depth, in feet

From To

Shale, medium to dark bluish gray...cceceees.. 115.2 - 120.4
Stoner Member:
Limestone, medium gray, very finely
crystallin@..cceeeceecccescososcescsacsceaseaass 120.4 -~ 122.3
Shale, bluish gray..cccceeececesccossscassscnsass 122.3 = 122.7
Limestone, medium gray, very finely crystal-
line; contains algal material and Osagia.... 122.7 - 123.0
Limestone, light tan, very finely crystalline;
contains pyrite...ccecececcescoscccsesasceasss 123.0 - 127.1
Shale, medium gray..cecececesccssccscscncssnses 127.1 = 127.2
Limestone, light tannish gray, very finely
Crystalline.seceeccescsccasccecncsssccsanssncess 127.2 - 128.0
Shale, medium gray.ceececoescessccsccsasanssesss 128.0 - 128.1
Limestone, light tannish gray, very finely
Crystalline..eeceeesccsasscssscacsacssasseeas 128.1 - 128.7
Shale, medium gray...cececeeceecesccoscscssesecs 128.7 - 128.8
Limestone, very light gray, very finely
crystallin@..cceeeecececsocecesncssceasesasesa 128.8 =~ 130.1
Shale, medium gray...... cessesssesssassssssaces 130.1 -~ 130.2
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids, algal .

material and pyrite....cceccceeecccsacescass 130.2 - 131,0 .

Limestone, medium to dark gray, very finely
crystalline, interbedded with shale,
medium to dark gray.ccecccececscccscecacccssees 131.0 - 131.4
Shale, medium gray..coececececaceccsaccacecssceses 131.4 =~ 133.8
Limestone, dark brownish gray, very finely
crystalline; contains crinoids.....c¢.ccee... 133.8 - 135.0
Limestone, dark gray, very finely crystal-
line, interbedded with shale from 135-135.1,
blacKkeeooeoeeoocasoescossssssesssessesssesss 1350 - 135.4
Shale, medium to dark grayesesececeeccescscessesss 135.4 - 136.8
Shale, blaCKk.:ciceeeereeevecscscsoscsssscsecnsssee 136.8 = 137.0
Limestone, medium to dark gray, very finely
crystalline; contains crinoids, and algal
material..ccccescccccccnsccccscccssccascsssses 137.0 - 137.4
Eudora Member:
Shale, medium to dark gray..ceceesessececeacsss 137.4 - 138.3
Limestone, dark gray, very finely crystalline;
contains algal material....ceeccccceeeecsess. 138.3 - 138.5
Shale, blaCKk.e.cesceecssecssesssssssssecssssse 138.5 - 140.2
Captain Creek Member:
Limestone, medium brownish gray, irregular
crystalline; contains crinoids....eseceee.e. 140.2 - 141.0
Vilas Formation:
Shale, dark gray.ccecececsccoscscessssesssscesenss 141.0 - 142.3
Shale, bluish gray..ccsceececesccsssssceccsesss 142.3 - 145.0
Plattsburg Formation:
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Description Depth, in feet

From To

Limestone, medium gray, very finely crystal-

line; contains pseudo-oolites, algal

material and bryozoaN.....seesceceecccscsecss 145,0 = 148.3
Limestone, bluish gray, irregular crystalline;

contains pseudo-oolites, fusulinids, and

glauconite..cceceass eccecsseecssessssassssessses 148.3 -~ 149.0
Shale, light to medium gray..eceeccececacs eesees 149,0 - 150.9
Limestone, brownish gray, very finely crystal-

line; contains crinoids, Osagia, and ;

glauconite...... ceseccscscssssssssansssssssas 150.9 - 151.3
Shale, light gray..cececcececesocsscessssaasees 151.3 = 152.,2
Limestone, brownish gray, very finely crystal-

line; contains crinoids, and bryozoan....... 152.2 - 155.1
Limestone, dark gray, very finely crystal-
line; contains fusulinidS...ceceecececeseses 155,1 - 155.9

Limestone, light gray, very finely crystal-
line, interbedded with shale, light gray.... 155.9 - 157.6

Kansas City Group:
Bonner Springs Formation: ‘
Shale, dark gray to black....ciceeeceeccceeess 157.6 = 159.1
Shale, blacK.e.eeeeesccesvesasososesesssssasoss 159.1 = 162.0
Shale, redeeeeeeeecesscssossocssossssscnsassesss 162.0 = 163.0
~ Shale, dark gray..ececseccceccscssscscacoessass 163.0 - 165.8
Wyandotte Formation:
Farley Member:
Limestone, brownish gray, very finely
crystallin@..cceceececsccoscssrsesccssssesasess 165.8 - 170.3
Limestone, medium to dark gray, very finely
crystalline, interbedded with shale, medium
LAY eeesocsesccsssssossssasscsnsasssscsssaces 170.3 - 172.2
Island Creek Member:
Shale, medium gray.cececcececcccssecssscssasesssses 172,2 =~ 175,3
Argentine Member:
Limestone, brownish gray, very finely
crystalline; contains pyrite.....ccceeeeeee. 175.3 - 180.0
Shale, medium gray..c.ccecececsccsassessessosses 180.0 - 181.5
Limestone, brownish gray, very finely
crystalline..ccceeeececccsoscssosccacsccssssssaes 181l.5 -~ 189.6
Shale, light to medium gray..ececseccecaseesses 189.6 - 191.5
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids....cee000.. 191.5 --192.7
Shale, dark gray.cececcescsccecsccssscossscesses 192.7 = 193,0
Limestone, dark brownish gray, very finely

crystalline; contains crinoids.....¢c¢eec0ess 193.0 - 195.8
Quindaro Member:
Shale’ medium gray.l...........l...........I" 195.8 -197.3

shale' black.........l............Q..‘.."...'. 197.3 _197.4
Limestone, dark brownish gray, very finely
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Description Depth, in feet

From To

crystalline, interbedded with shale, medium
JraAYeeesovosccvscsssossssssasscsssosssasssseasss 197.4 - 198.3
Shale, black, fissile..eeceveeveosssscescenaes 198.3 - 199.4
Shale, medium gray.ccecececcsesscscssessecssesses 199.4 - 200.0
Frisbie Member:
Limestone, dark brownish gray, very finely
crystalline; contains crinoids...eecceeecec.. 200.0 - 200.5
Shale, medium graye.csee.. cesecccasssssssescssss 200.5 - 201.3
Limestone, dark brownish gray, very finely
crystalline; contains "black inclusions".... 201.3 - 201.9
Lane Formation:
Shale, medium gray..secceecececsscscsscsscsscsses 201.9 - 205.0

Test Hole 10-80

Location: Cass County, SW SW SE SW sec. 10, T. 12 N., R. 13 E.,
approximately 23 feet north of south section line,
and 1450 feet east of west section line.

Ground-level elevation: 1068.0 feet above mean sea level.

Started: June 4, 1980. Completed: June 4, 1980.

Total depth: 180.0 feet.

Description Depth, in feet
From To
Quaternary System:
Road fill..............0.....I'.........I'.... 0'0 - 2.0
8ilt, olive, clayey; contains some sand,
medium to coarse....l....l...............'.l 2.0 - 7.0

Silt, yellowish brown, clayey; contains some
sand in upper part of sample, medium to
COBYBCuevsceeossssscosssscsssssnosssasnsssssscssae 7.0 - 14.0
Silt, reddish olive, clayeY.ceeeceoscoscosssses 14.0 - 21.0
Silt, reddish brown; contains sand, medium.... 21.0 - 22.0
Sand, very fine tO COBrS€..ceeveserssscncsccns 22.0 - 23.0
S8ilt, olive; contains sand very fine to

coarse.'..............l...........'.....Q... 23.0 - 24.0
Sand, very fine to COArs€...cevecccscccccnncss 24,0 - 24.9
Clay, yellowish brown...cceccececccocsccccsccscs 24.9 - 30.0

Clay, olive yellowish brown....cceceeesccccccecs 30.0 - 33.0
Clay' olive brown.l'.".l.............'....... 33.0 - 35'2
Clay, yellowish brown, Silty.ccceecccccsoscces 35.2 - 37.0
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Description Depth, in feet

From To

Clay, olive; contains some sand, very fine.... 37.0 - 41.5

Clay’ olive.....-.........'...........O.....l. 4105 - 48.0
Clay' dark gray. e ® % 6 0 ¢ O 8 O 04" B OO OSSO S e PO s e 48. 0 - 51. 5
Clay, dark bluish gray.ceccececccececccccsanscscs 51.5 - 57.0

Clay, dark bluish gray, silty; contains
some medium sand.....................I.‘.... 57.0 - 79'0

Pennsylvanian System - Virgil Series - Douglas Group:
Cass Formation:

Haskell Member:

Limestone, dark gray, very finely crystalline;

contains pseudo-oolites and algal material.. 79.0 - 79.9
Shale, dark bluish graye.ccecececssccacsccascsas 79.9 - 80.6
Limestone, dark gray, very finely

crystalline; contains algal material........ 80.6 - 82.1
Shale, dark gray..cecsceseacsccccssccssccscccansa 82.1 - 82.4

Limestone, medium gray, very finely
crystalline; contains crinoids, fusulinids
and "black inclusions".....ccc0000c00ccccscs 82.4 - 84.0
Little Pawnee Member:
Shale, medium to dark gray..cecceececeansccccacce 84.0 - 84.5
Shale, blaCKeeeeseeesssscccossscsoccssccssacssss 84.5 -~ 85.6
Shoemaker Member:
Limestone, medium to dark gray, finely
crystalline; contains crinoids, algal
material and pPyrit@..ccececsccecsccccscccccsans 85.6 - 86.7
Plattford Formation:
Unnamed Member:
Shale, greenish gray..ccceececccscccccsccsssccas 86.7 - 90.0
Shale, bluish green gray.cceccececccescscsscccsscs %0.0 - 91.7
Shale, bluish green gray, interbedded with
limestone, bluish green graye.sececeeeccesccens 91.7 - 95.2
Nehawka Member:
Limestone, brownish gray, very finely
crystalline, interbedded with shale,
bluish green gray.cececececcscecscsossssccssnss 95.2 - 98.0
Limestone, medium gray, very finely
crystalline; contains brachiopods and algal
material.cccececcencccesscssocnccscssasssssssas 98.0 - 99.1
Shale, bluish gray.ccceccecscscsesssccascsccccscanss 99.1 - 99.4
Limestone, medium gray, very finely
crystalline, interbedded with shale,

medium gray; contains fusulinidS...e.ccceceeee 99.4 - 101.8
Unnamed Member:
Shale, greenish gray..ccccseecesscecessesccessss 101.8 - 104.5

Missouri Series - Lansing Group:
Stanton Formation:
South Bend Member:
Limestone, brownish gray, very finely

63



Description Depth, in feet

From To

crystalline; contains pseudo-oolites,

Osagia, fusulinids, and "black inclusions".. 104.5 - 107.2
Shale, medium to dark gray..ccceeeseecesseseas 107.2 = 110.3
Limestone, brownish gray, very finely

crystalline; contains pseudo-oolites,

Osagia, fusulinids, and glauconite.....s.... 110.3 = 115.1

Rock Lake Member: _

Shale, dark gray.cceecescsscoscsossecscosssssessess 115.1 = 115.8
Shale, bluish green gray..eeeeeccescessessesssss 115.8 - 116.7
Stoner Member:

Limestone, light gray, very finely crystal-

line, interbedded with shale, bluish green

gYaAYeeeosnssssasscscossesassssssosnsscnsssnssse 116.7 - 119.1
Limestone, light to medium gray, irregular

crystalline; contains pseudo-oolites,

fusulinids, and pyrite...ecececscsscsccsscess. 119.1 - 120.0
Limestone, light brownish gray, irregular

crystalline; contains pseudo-oolites,

fusulinids, Osagia, and pyrit€..eeececeessceess 120.0 - 121.0
Limestone, light grownish gray, irregular

crystalline, interbedded with shale, bluish

JrEEN gra@Yeeeesecseocsosscsscsscscossocssssseseasss 121.0 - 121.2
Limestone, light tannish gray, very finely

Crystallin@.ccesecececsccscessccccsscssseacssnes 121.2 - 123.0
Limestone, light tannish gray, very finely

crystalline; contains chert..cceeecccecsecese 123.0 - 125.0
Shale, medium to dark brownish gray....c..e..... 125.0 - 125.2
Limestone, light tannish gray, irregular

crystalline; contains chert, brachiopods,

iron staining, and algal material........... 125.2 - 126.2
Limestone, light tannish gray, very finely

crystalline, interbedded with shale, light

tannish gray.."......‘..................... 126.2 -126.8
Limestone, light tannish gray, very finely
crystalline; contains chert...ccceecceeceee. 126.8 - 130.5

Limestone, medium to light brownish gray,

very finely crystalline, interbedded with

shale, medium gray.ccececcsceccossccsccsscsesses 130.5 = 132.1
Limestone, dark brownish gray, very finely

crystalline; contains algal material,

crinoids, and pyrite..ccecceccscesccsacseses 132.1 - 133.9
Shale, medium gray..cccececceceesscccacsesssssss 133.9 = 135.5
Shale, blacKk..ceceeeeseeseseeoscosssssssscseassasss 135.5 - 136.2
Limestone, medium gray, very finely crystal-

line; contains abundant pyrite......ccceeecee 136.2 =~ 136.7
Eudora Member:
Shale' medium gray...........'.........Q...... 136'7 -137.0

Shale’ black...............l........‘...’.0..0. 137.0 -13754
Captain Creek Member: '
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Description

Limestone, dark gray, very finely
crystalline; contains brachiopods,
crinoids, and pyrite..c.ceccccccscccssscsccse
Shale, dark gray.cececcccececsssccsscscesscnnnse
Limestone, dark gray, very finely crystalline;
contains crinoids, and pyrite...cccecceccccss
Vilas Formation:
Shale, dark gray.c:ccececcccceccssoscssaccnscacsea
Shale, greenish gray..ceceecececcscecsccscssasanss
Plattsburg Formation:
Limestone, brownish gray, very finely
crystalline, interbedded with shale,
bluish green gray.ccscecceceescesscsccssssscs
Limestone, light gray, very finely
crystalline; contains crinoids, fusulinids,
and PYrite..ceceeecsceoscssccosscsscnncsconsse
Limestone, light tannish gray, very finely
crystalline; contains brachiopodS...ccccease
Limestone, dark brownish gray, very finely
crystalline; contains brachiopods.....ccce..
Shale, medium to dark gray.eeeececececescccssns
Limestone, dark brownish gray, very finely
crystalline; contains brachiopodS....ccceee..

Kansas City Group:
Bonner Springs Formation:
Shale, dark gray..ccecccceccscccscccscsccscscacsss
Shale, medium gray.sceeesscecoccsscsccssccsccssnss
Wyandotte Formation:
Farley Member:
Limestone, light gray, very finely
crystalline; contains algal material..... .oe
Limestone, brownish gray, very finely
crystalline, interbedded with shale,
greenish gray..ccccecececcccccasscssscccsases
Limestone, brownish gray, very finely
crystalline; contains algal material........
Island Creek Member:
Shale, medium grayeecccecsccccescesscnccssccsssas
Argentine Member:
Limestone, light gray, very finely crystal-

line;

contains

fusulinids and pyrite........
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Depth, in feet

From

137.4
137.9

138.4

140.0
141.8

142.0

148.1
150.4

154.1
156.0

156.2

156.5
160.6

165.8

167.2
168.9
173.0

174.5

To

137.9
138.4

140.0

141.8
142.0

148.1

150.4
154.1

156.0
156.2

156.5

160.6
165.8

167.2

168.9
173.0
174.5

.180.0



Test Hole 11-80

Location: Cass County, SW SW SW SE sec. 3, T. 12 N., R.
approximately 191 feet north of south section line,

and 20 feet east of half section line.

Ground-level elevation: 1031.0 feet above mean sea level.

Started: June 4, 1980. Completed: June 4, 1980.

Total depth: 152.0 feet.

Description

Quaternary System:
Road fill..eeeeececcsseccsscosssccsssaccnsasnssns
Silt, reddish brown, Claye€y.ccsesccscescccsssce
Silt, 0live brown....ccceecevescsscssascsccccsans
Silt, reddish brown...ceececeeccccscsssansaceses

13 E.,

Pennsylvanian System - Virgil Series - Douglas Group:

Lawrence Formation:

Shale, red..cccceeeceseesesssscsscsccscssassssssne

Shale, olive...... cesesecssscsssresanssesaen s

Shale, olive to light blue..ccccecccccccccnes .

Shale, bluish gray.cecececesscsscccescscscsacnse

Shale, olive brownish gray...cecececcceces ceee

Shale, medium gray..cccecececsceecscccsccccasss

Cass Formation:
Haskell Member:

Limestone, dark gray, very finely crystalline;
contains algal material.....cecceeceen cecene

Shale, dark gray.cccececscscssccccosccscaanas cesn

Limestone, dark gray, very finely crystalline;
contains abundant brachiopods, crinoids
and fusulinidSe.cceeeceeccecccecocacscnccncnnns

Shale, black...... ceenns ceeessesessscssececanse

Limestone, dark gray, very finely crystalline;
contains abundant crinoids, brachiopods,
glauconite and pyrite@...ccccceccccccsacccaccs

Little Pawnee Member:
Shale, dark gray.ceccceccecsccsscsccesssscasssnsnse
Shale, blaCKk...cictececscceccsosssassssoncscssas
Shoemaker Member:

Limestone, dark gray, very finely crystalline;
contains abundant crinoids, pyrite and
glauconite.icceeeeeserssccccssossosssasscccsnnas

Plattford Formation:
Unnamed Member:
Shale, medium gray.ecceccececccsssssassssssaanse
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Depth, in feet
From To
0.0 4.0
4.0 21.0
21.0 26.0
26.0 28.0
28.0 36.5
36.5 40.4
40.4 44.0
44.0 58.3
58.3 62.5
62.5 67.1
67.1 68.1
68.1 69.0
69.0 70.6
70.6 70.7
70.7 72.2
72.2 73.5
73.5 74.0
74.0 75.2
75.2 78.4



Description Depth, in feet

From To

Shale, greenish gray.:cecccecceccccccscescscassansas 78.4 -~ 82.0
Shale, greenish gray, interbedded with lime-
stone, greenish gray..cccceecececccccesscsnes 82.0 - 83.5
Shale, medium grayeececcceccceccssccsascascsassasns 83.5 - 84.9
Nehawka Member:
Limestone, light brownish gray, very finely
crystalline..eeeceecscsccecaccscsccncceacasonss 84.9 - 86.0
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray;
contains brachiopodS..ccccesccccccsacosscces 86.0 - 90.5
Limestone, medium gray, very finely
CryStallin@.cceeeseecscccesacscsnonscssscccsnses 90.5 - 91.5
Unnamed Member: :
Shale, medium grayeceecsccsccecocccssacscsasscsccccsa 91.5 - 94.0

Missouri Series - Lansing Group:
Stanton Formation:
South Bend Member:
Limestone, tannish gray, very finely crystal-
line; contains Osagia, fusulinids, and
algal material...cceecesscscsnssnscaccaccsca 94.0 - 97.0
Shale, dark gray, interbedded with limestone,
dark gray; contains fusulinids....ccecececcee 97.0 - 100.0
Limestone, brownish gray, very finely
crystalline; contains abundant pseudo-
oolites, fusulinids, crinoids, pyrite, and
glauconite..ceessescersesscscsscansessasssass 100.0 - 104.0
Rock Lake Member:
Shale, medium gray, interbedded with lime-
stone, medium gray.esecccecascscesscssasscsass .104,0 - 109.7
Stoner Member:
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 109.7 - 112.4
Limestone, light gray, irregular crystalline;
contains brachiopods, algal material, coral,
and pyrite.c.ccececcceerecccscscoscnnsnsessees 112.4 - 119.8
Shale, medium gray.cececcceccsccocssscsccasscsssess 119.8 - 124.0
Limestone, medium gray, very finely crystal-
line; contains crinoids and fusulinids...... 124.0 - 125.0
Shale, medium to dark gray..eceecececeecacsceceeaess 125.0 - 125.1
Limestone, medium gray, very finely crystal-
line; contains crinoids and pyrite.......... 125.1 - 125.,2
Shale, medium gray.cccececececccceccscccscsscess 125.2 - 127.0
Shale, blaCKkeeeeeseoessosscsseccccsnsssasessscss 127.0 = 127,2
Limestone, brownish gray, very finely
Crystallin@..ccecaceeccccscaccsccccancassneas 127.2 - 127.5
Shale, dark gray.cccsecececcscscscsscsscnsacsecsss 127.5 - 128.0
Shale, blaCKkeeceececeeeessossccscocsssssssassessss 128.0 - 128.6
Limestone, dark gray, very finely crystalline;
contains crinoids and brachiopods........... 128.,6 - 129.0
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Description

Eudora Member:
Shale, blaCK.:citececereososcsscssssscsacsscsascasns
Captain Creek Member:
Limestone, dark gray, very finely crystal-
line; contains crinoidsS...ccececescecescesanne
Vilas Formation:
Shale, dark gray.eceecesesscscccccsscaansssocccsss
Shale, medium gray.essessecscosccscsssscssnsaces
Plattsburg Formation:
Limestone, medium gray, very finely crystal-
' line; contains brachiopO@S..cececcsccncsccscs
Shale, medium gray, interbedded with lime-
stone, medium gray..cccececccsccccccccccccnsns
Limestone, brownish gray, very finely
crystalline; contains fusulinids.....ceecees
Shale, medium gray.ecoececeseceoccsscsccssasnsss
Limestone, brownish gray, very finely
crystalline; contains pseudo-oolites,
Osagia and glauconite..eeecececececcccccacns
Limestone, dark brownish gray, very finely
crystalline; contains crinoids, brachiopods,
and "black inclusions”...ccccececrscccsscans

Kansas City Group:

Bonner Springs Formation:
Shale, dark gray..ccccececcscscscassacassncscsns
Shale, medium gray.ccoeeseccsscsossccscassccans

Test Hole 12-80

Location: Cass County, NW corner NE sec. 3, T. 12 N., R.

Depth, in feet
From To
129.0 - 130.0
130.0 -~ 131.2
131.2 - 132.5
132.5 - 135.4
135.4 - 138.9
138.9 - 140.0
140.0 - 142.5
142.5 - 142.9
142.9 -~ 145.1
148.2 - 150.2
150.2 - 152.0

13 E.’

approximately 120 feet south of north section line,

and 16 feet east of half section line.

Ground-level elevation: 973.0 feet above mean sea level.

Started: June 5, 1980. Completed: June 5, 1980.

Total depth: 137.0 feet.

Description

Quaternary System:
Road fill.l......‘..I.....O.l........C.....Q'.
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Depth, in feet

From

0.0

To

4.0



Description Depth, in feet
From To
Silt, dark DrOWN.:.eeeeereecosssccsssssessocase 4.0 - 11.0
Silt, dark 0live DrOWN...cecesecccscsossscscccsse 11.0 - 12.0
Silt, OlivVe.ieeieeeesseeooccoscsssssosocsscsnsecsses 12.0 - 21.2
Silt, olive brown; contains some sand, medium
tO COArSE..ccccccccccsssanrsssssasossonsnsncsns 21.2 - 27.0
Sand, very fine to mediumM....cceevessecscsanas 27.0 - 41.8
Pennsylvanian System - Missouri Series - Lansing Group:
Stanton Formation:
Stoner Member:
Limestone, light tannish gray, very finely
Crystalline.ccececsececcccccsassscsocsccsssasss 41.8 - 43.7
Limestone, light tannish gray, very finely
crystalline, interbedded with shale,
greenish gray.ceccccscscecssssccsscoscscccsasscs 43,7 - 43.9
Limestone, light gray, very finely
Crystalline..cccecceecsccccnsososassscssancnnsas 43.9 - 49,2
Shale, greenish gray; contains fusulinids..... 49.2 - 52,0
Limestone, dark greenish gray, finely crystal-
line; contains crinoids and fusulinids...... 52.0 - 52.9
Shale, dark greenish gray.cccesecescsccccsccccs 52.9 - 55.0
Shale, blacCKk...ceceececscrceassccsscscnsssacnnss 55.0 ~ 55.1
Limestone, dark greenish gray, very finely
crystalline; contains crinoids and
fusulinidS.eeeeecseceeresossssscscscsccssasnas 55.1 - 55.3
Eudora Member:
Shale, blaCK..ceesseeescesesosssssscscsscsssassas 55.3 - 56.2
Captain Creek Member:
Limestone, dark greenish gray, very finely
crystalline; contains brachiopods,
bryozoan, and "black inclusions"....cccc0cees 56.2 - 56.9
Shale, medium to dark gray...ceceececcccscassas 56.9 - 57.4
Limestone, dark gray, very finely crystalline;
contains bryozoan, crinoids and "black
Inclusions” . ccciececececrosocssssascsnsssnnsss 57.4 - 58.1
Vilas Formation:
Shale, dark grayecccceccecessessesscscccsoscssscssce 58.1 - 60.3
Shale, greenish gray..cceceeccessccscccscsacsas 60.3 - 62.8
Plattsburg Formation:
Limestone, medium brownish gray, very finely
crystalline, interbedded with shale,
bluisSh grayeeceesecscccccssessessoscscascssosacs 62.8 - 65.9
Limestone, medium gray, very finely crystal-
line; contains fusulinids and Osagia........ 65.9 - 66.6
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray;
contains fusulinids, crinoids, and Osagia... 66.6 - 70.1
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 70.1 - 71.4
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Description Depth, in feet

From To

Limestone, dark brownish gray, very finely

crystalline; contains brachiopodS....cccc... 71.4 - 72.5
Limestone, dark brownish gray, very finely

crystalline, interbedded with shale, black,

£iSSilEerseeeersesncsscsccscosscccccacncscscs 72.5 - 72.9
Limestone, dark brownish gray, irregular

crystalline; contains crinoids...ccccceececee 72.9 - 75.3
Shale, medium gray..c.cceesoccescsccoscscccssccccss 75.3 - 176.0
Shale, medium to dark graye.ceceoecscccccscccccscs 76.0 - 77.0
Limestone, dark gray, very finely crystalline;

contains Ccrinoids...cceeeveecectccoesicaccnns 77.0 - 77.2

Kansas City Group:
Bonner Springs Formation:

Shale, medium gray..csoceecscecscscesscoscsscccss 77.2 - 81l.4
Shale' red......'..‘..‘...‘..‘.............O.. 81.4 - 84.5
Shale' greenish gray. ® ® © &6 8 6 6 8 % 9 & 5 9 O O 00 e s O e 84 L] 5 - 85 - 5

Wyandotte Formation:
Farley Member:
Limestone, medium gray, very finely
Crystalline..ceereccececcnsccsccocssaccnscss 85.5 - 86.0
Shale, medium gray.ccccesccscsscescsscssoscsses 86.0 - 88.2
Limestone, light gray, very finely crystal-
line; contains Osagia, pseudo-oolites,

and algal materlal. ® 6 ® o & ® 6 @ O 5O 0 000 0 e 000 88 L] 2 - 91. 0
Island Creek Member:
Shale ’ medi‘m gray. e ® © & ® & © 5 5 O 0 0O O 8O0 9SS e 0 e v e 91 [ ] o - : 94 [ ] 0

Argentine Member:
Limestone, medium gray, very finely crystal-

line.cseeecescesocsccsesscccscancscossonscsnse 94.0 - 96.1
Limestone, medium gray, very finely

crystalline, interbedded with shale,

MEAiUM gYaYesoeecosooacsacosssosasasncssansos 96.1 - 98.2
Shale, medium gray.ceescsscessceccscccccscsccss 98.2 - 99.0

Limestone, medium gray, very finely crystal-

line, interbedded with shale, greenish gray. 99.0 - 100.1
Limestone, light brownish gray, irregular

crystalline; contains bryozoan...cccceeees.. 100.1 - 105.0
Limestone, light brownish gray, very finely

crystalline; contains brachiopods and

CrinoidS.cecscecescsccsccsscsscsossassssseasses 105.0 - 109.2
Shale, mMedium graye.e.eeeseocecsosccosesscascscssses 109.2 - 109.6
Limestone, medium gray, very finely crystal-

line; contains crinoidsS.ceccceecccecccesceess 109.6 - 115.0

Shale, medium gray.cceceesscsccescscecscsssecses 115.0 = 115.7
Limestone, medium gray, very finely

crystalline; contains crinoids and "black

inclusions” .ceeeeceecccsecssccccsscsnsscssss 115.7 - 117.2
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Description Depth, in

feet

From

Quindaro Member:
Shale, medium grayec:ecscccsesscccesassseassesses 117.2 =~
Shale, blacKk:.iccteeeeecoscscecssssccsscccsscsses 118.0 -
Frisbie Member: '
Limestone, medium gray, very finely
crystalline; contains fusulinids and
CrinoOidS..cccesccesoscoscscsossoscssosssancss 119,0 =
Shale, medium gray...ccceceeeeeeccsccssssseseess 121.,1 -
Limestone, medium gray, very finely
crystalline; contains fusulinids and
CrinOidS..vecesessesacesesssscsssesscasesses 121.6 =~
Limestone, light gray, very finely
crystalline, interbedded with shale, light
graYeeocooesocscscsssevssscscssccnsssssassssse 121.8 -
Lane Formation:
Shale, medium grayeecesoeccesssssssacecnssssesss 122,0 -
Iola Formation:
Raytown Member:
Limestone, light gray, very finely
crystalline, interbedded with shale,
greenish gray..cceceeecccescssecscssssccssecsss 127.5 =
Limestone, light gray, very finely
crystalline; contains brachiopods.....eeee.. 128.0 =
Limestone, light gray, very finely
crystalline, interbedded with shale, light
gray; contains brachiopods and algal
material..ccceeescscessrscassssesncnssnsssnesses 129.0 =~
Limestone, light gray, very finely
crystalline; contains iron staining......... 131.0 -
Shale, medium gray..cceceeeecsccecssccssscesessecess 136.,9 -

Test Hole 13-80

To

118.0
119.0

121.1
121.6

121.8

122.0

127.5

128.0
129.0

131.0

136.9
137.0

Location: Cass County, NE NE NW SW sec. 7, T. 12 N., R. 13 E.,

approximately 24 feet south of half section line,

and 900 feet east of west section line.
Ground-level elevation: 1108.0 feet above mean sea level.
Started: June 5, 1980. Completed: June 5, 1980.

Total depth: 152.0 feet.
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Quaternary System:

Description

Road fill...eeeeceoceocsccossensscnosssnasasans
Silt, olive, ClayeYececesseessocsscocssannscssns
Silt, olive yellowish brown..cececececoscoscoses
Silt, olive yellowish brown, clayeVe.eccceceoss
Silt, reddish broOWn...ceeceerscescsccscossssoces
Silt, reddish brown; contains some sand,

 117=T o B N 1
Silt, OliVeeeeeeceeeesosssccccsoscssssssosscncnscas
Silt, o0live YellOW.eceoseossoocooscnnsscascconns

Pennsylvanian System - Missouri Series - Kansas City Group:

Bonner Springs Formation:

Limestone, yellowish brown, very finely

crystalline; contains

crinoids and "black

inclusions " ® @ & 6 & & 5 ¢ 6 @ & & & 5 5 O O O P T S OO e T OO 8o
Shale ’ olive. ® ® ® & ¢ & O & & O O O O O8O O OO O e O e PO OO O e
Shale, olive, interbedded with limestone,

olivet..n..ooo...00..00....-..0.........00.0

Wyandotte Formation:
Farley Member:
Limestone, light orange
crystalline; contains

gray, very finely
"black inclusions"....

Limestone, medium orange gray, very finely
crystalline; contains Osagia, pseudo-
oolites, and algal material....cecceeceescesns

Shale, light Orange gray.ecccecececccessccscccsass

Limestone, light orange
crystalline; contains

gray, very finely
Osagia, pseudo-

oolites, algal material and crinoids........

Island Creek Member:

Shale, medium bDrOWN.:ceececeecscoocscssssssssscs

Argentine Member:

Limestone, light gray, very finely

crystalline; contains
Limestone, medium gray,

crinoids.l.....‘....‘.
very finely crystal-

line, interbedded with shale, medium gray...

Limestone, medium gray,
crystalline; contains

very finely
fusulinidsS.ceeeeeecesen

Limestone, dark gray, irregular crystalline;

contains chert, algal
Limestone, medium gray,
crystalline; contains
Limestone, medium gray,
crystalline; contains
Limestone, medium gray,

material and pyrite...
very finely

algal material........
very finely
Crinoids.ccececceccscs
very finely crystal-

line, interbedded with shale, medium gray...
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Description Depth, in feet

From To

Limestone, dark gray, very finely crystalline;
contains crinoidS..cceecceccssccscsscsccensss 123.0 - 127.0
Shale, medium gray..... ccesecsocsscccesssssssss 127.0 - 128.0
Shale, blacK.eeeeessecesoasccacsscsnsssscsssess 128.0 - 129.6
Limestone, dark gray, very finely crystalline;
contains crinoids and "black inclusions”".... 129.6 - 130.0
Quindaro Member: ,
Shale, medium gray..secceeceecscecacescacsessss 130.0 -~ 131.0
Shale, blacKk...eeeeceseoossssssscsosscsancsssaes 131.0 - 132.0
Frisbie Member:
Limestone, medium gray very finely crystal-
line; contains Osagia, pseudo-oolites, and
"black inclusions”...ccececcescccscscsescsss 132.0 - 134.7
Shale, medium gray..eceeecececscesccssccsacesesas 134.7 - 135,2
Limestone, medium gray, very finely crystal-
line; contains crinoids, fusulinids, and
"black inclusions"....ccecceceecccsscsessssess 135.2 = 135.9
Lane Formation:
Shale, medium gray..cceeeceesccacssccacssacsssss 135.9 - 142.3
Iola Formation:
Raytown Member:
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 142.3 - 145.3
Limestone, medium gray, very finely
Crystallin@.ceecesecceecccsasacsasscscnseseseas 145.3 =~ 147.0
Limestone, light gray, very finely
crystalline; contains pyrite and
glauconite..cceeeecccssccecsasascsnsacccscces 147.0 - 149.9
Limestone, light brownish gray, very finely
crystalline..ceeceescececccsossecscsacssanccsses 149.9 - 151.5
Shale, medium graye.:eceeceoescesecscsesasessecssssss 151.5 = 152.0

Test Hole 14-80

Location: Cass County, NW NE NW NE sec. 21, T. 12 N., R. 13 E.,
approximately 18 feet south of north section line,
and 1950 feet west of east section line.

Ground-level elevation: 1040.0 feet above mean sea level.

Started: June 6, 1980. Completed: June 6, 1980.

Total depth: 242.0 feet.
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Description Depth, in feet
From To
Quaternary System:
Road fill...eeeiceeseeccacrossacnsasoosssssssasnes 0.0 - 5.0
Silt, OliVeeieeeeeseesassencovsssossssssssnscce 5.0 - 10.0
Silt, olive brown, Clayey.ececeeeecscocsccscnsece 10.0 - 13.5
Silt, reddish brown, clayeYeceeceesoooesssoccse 13.5 - 23.0
Silt, brownish red, clayeV:.ecceeesecscscesccasns 23.0 - 24.0
Silt, reddish brown, clayeV.ceeeeccesescscsces 24.0 - 67.0
Silt, medium brown, ClayeY.ececeeceecssosssccscsnne 67.0 - 70.0
Silt, olive, ClayeY.ceecocececsccsscccssccssnns 70.0 - 82.0
Clay, OliVe.ieeeeeoeooassscscsesssnsosssccsonsnss 82.0 - 107.5
Clay, Olive grayescesecsccccscccsscssssssssses 107.5 - 112.0
Clay, dark bluish gray.cccecececceccccscscessases 112,0 - 121.0
Clay, dark grayecsescecscscccscseascscsessescssass 121.0 - 122.0
Sand, very fine to very coarse; contains
gravel, very fine to coarse€...ccccececcesses 122.0 - 132.0
Gravel, fine to COArSE...cceevesscstccssscescsss 132.0 - 135.0
Pennsylvanian System - Missouri Series - Kansas City Group:
Wyandotte Formation:
Argentine Member:
Limestone, light yellowish gray, very finely
crystalline..cccecececscoccrccsccssosscsseass 135.0 - 136.0
Shale, dark gray, fissile....cecevecececscecses 136.0 - 136.2
Limestone, dark gray, very finely crystal-
line..ceeeeseeescsscesescsssocncsosasassesecses 136.2 =~ 138.0
Limestone, medium to dark gray, very finely
crystalline; contains crinoids and "black
inclusions” ic.eeeeccecrsssscscsscsccsacsessss 138.0 - 140.3
Shale, light bluish gray.ccesecceececcssesscsee.s 140.3 - 141.2
Quindaro Member:
Shale, light bluish gray, interbedded with
limestone, light bluish gray..ceceseeeccesss 141.2 - 143.5
Shale, black, fissile..ccecoeooeceascsccecscececees 143.5 = 145.2
Frisbie Member:
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids, crinoids,
and algal material....ceeoecceseccacsecccsss 145.2 - 145.4
Lane Formation:
Shale, medium gray..cceceeseccccscscssesssecsos 145.4 - 149.0
Iola Formation:
Raytown Member:
Limestone, medium gray, very finely crystal-
line; contains brachiopods, and fusulinids.. 149.0 - 149.2
Shale, medium to dark grayeeeccccecccesesscseses 149.2 - 153.1
Limestone, brownish gray, very finely
crystalline, interbedded with shale, bluish
gXaAYecesecscscscsescascsasessoscssesssssscssess 153.1 - 155.8
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Description

LiTgstone, light gray, very finely crystal-
INE.ceecescecoscccaceasancssonsosssasasssassans

Shale, MEdiuUm gray.ceccesceeccencscsscsscscsces

Limestone, light brownish gray, very finely
crystalline; contains fusulinids...........

Limestone, light brownish gray, very finely
Crystalline.ccececccssesosscscssssscnsccsscs

Shale, medium gray..soeeoocececsccassccscasnss

Limestone, medium gray, very finely crystal-
line; contains crinoids...cceeccecnscscoacsne

Chanute Formation:

Shale, mMedium gray.ecsecesccocsscsoscscssscsscssns

Shale, blacK..:iecseeecetoecccacccecscacscssacaasne

Shale, medium gray...... cessscecscsnsccssessse

Drum Formation:

Limestone, light gray, very finely crystal-
line; contains abundant pseudo-oolites,
abundant Osagia, fusulinids, and crinoids..

Limestone, brownish gray, very finely
crystalline; contains abundant pseudo-
oolites, abundant Osagia, fusulinids, and
CrinOidS.ceecsccessescsscsccssccsssscssscssssse

Limestone, brownish gray, very finely
crystalline; contains pseudo-oolites,
fusulinids, Osagia, algal material and
CrinOidS.cccessesssssessessesosssssscascans

Limestone, medium to dark brownish gray, very
finely crystalline; contains pseudo-
oolites, fusulinids and algal material.....

Limestone, light gray, irregular crystalline;
contains pseudo-oolites, algal material,
and PYrit@.iceceseccceesececsscccssocrssscnns

Limestone, light gray, very finely
crystalline, interbedded with shale, light
QYAYeccoscocsssosscassssssscssssenassssasess

Shale, mMedium gray.esecscscesssccscscacsssoccsss

Limestone, light to medium brownish gray,
very finely crystalline; contains
fusulinids, and 0sagid..cececccccecccncccns

Quivira Formation:

Shale, medium gray..cccececccecscsoscccncsccss
Sarpy Formation:
Westerville Member:

Limestone, medium gray, very finely crystal-
line; contains fusulinids, pseudo-oolites
and algal material..ccccececcccccccccncocse

Shale, medium gray.ccececccccccccscscescscsccssss

Limestone, light gray, very finely crystal-
line; contains pseudo-o0liteS..cccececccces

Shale, light gray to white€...ccceeeecccocscss

75

Depth, in feet
From To
155.8 - 156.5
156.5 - 156.9
156.9 - 159.2
159.2 - 161.0
161.0 - 161.3
161.3 - 163.0
163.0 - 164.0
164.0 - 164.5
164.5 - 167.4
167.4 - 169.1
169.1 - 170.0
170.0 - 172.2
172.2 - 174.8
174.8 - 177.1
177.1 - 177.5
177.5 - 179.8
179.8 - 180.5
180.5 =~ 181.6
181.6 - 183.0
183.0 -~ 183.9
183.9 - 185.0
185.0 - 187.0



Description Depth, in feet

From To

Limestone, light gray, irregular
crystalline; contains pseudo-oolites,
abundant Osagia, crinoids, fusulinids, and .
"black inclusions"...ccecscesccsessccscsasss 187.0 = 191.0
Limestone, medium gray, very finely
crystalline; contains fusulinids, crinoids,
and pseudo-o00liteS...ccesecsccccrsccnccesesss 191,0 =~ 196.0
Wea Member:
Shale, medium gray.ccecececcesccscscccsccccsessss 196.0 - 196.8
Shale, blacKk..cceesceteccsscassascsscsasanesaecss 196.8 -~ 198.2
Block Member:
Limestone, dark gray, very finely
crystalline..ccececeecescccccscscscscsseseases 198,2 =~ 198.5
Fontana Formation:
Shale, dark grayeecccceccccecccccscacccscsassas 198.5 -~ 203.4
Dennis Formation:
Winterset Member:
Limestone, light gray, very finely
crystalline; contains fusulinids, crinoids,
and algal material...cceceeccesscscscsescsss 203.4 - 212,0
Limestone, medium gray, very finely
crystalline; contains fusulinids, and
CrinoidS.cecessecccesocosccaosnosescaasassess 212,0 = 213.2
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids and
algal material...ccceeecesocsccscososncnsesses 213.2 = 216.0
Limestone, light brownish gray, very finely

crystalline; contains pyrite...cceeecececes. 216.0 - 220.0
Limestone, medium gray, very finely
crystalline; contains pyrite.....ceeseveeeee 220.0 - 223,2

Limestone, medium gray, very finely
crystalline, interbedded with shale,
Medium grayeeesecesccssecsccssssossossessescss 223.2 - 224.7
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids, crinoids,
and brachiopodS..cceseeesesscesceccsccaseses 224,7 - 226.2
Shale, medium brown.....cccecececcccccccsseses 226.2 =~ 226.5
Limestone, medium brownish gray, very finely
crystalline..cceecceccccessacsssccccecsnceasas 226.5 = 229.0
Stark Member:
Shale, medium gray...scsceeececeesccccoscscssecs 229.0 -~ 230.0
Shale, blacKk.:eeeeeseesoscessossssscssesssasesss 230.0 - 232.8
Canville Member:
Limestone, dark gray, very finely
crystalline; contains fusulinids, pyrite ‘
and "black inclusions"....ccces000000000000. 232.8 -~ 233.4
Galesburg Formation:
Shale, greenish gray....ceeececeececsccsscesecs 233.4 - 238.1
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Description Depth, in feet

From To

Swope Formation:
Bethany Falls Member:
Limestone, brownish gray, very finely
crystalline; contains pyrite.....cecceeeeaes 238.1 =~ 240.6
Shale, medium gray.ccccescesecccesscsscsscscecss 240.6 = 241.0
Limestone, brownish gray, very finely
crystalline; contains pseudo-oolites,
and 0Sa8gidcccceecececccccrscccccccacenencneass 241.0 - 242.0

Test Hole 15-80

Location: Sarpy County, SE SW NW NW sec. 18, T. 13 N., R. 13 E.,.
approximately 1070 feet south of north section line,
and 570 feet east of west section line.

Ground-level elevation: 1023.5 feet above mean sea level.

Started: June 13, 1980. Completed: June 13, 1980.

Total depth: 137.0 feet.

Description Depth, in feet

From To

Quaternary System:

Road fill..eceeveeccccacssoccccsscsssoonssscscssss 0.0 - 5.0
Silt, yellowish bDrown....cecececesscccsccoscccaa 5.0 - 13.0
Silt, reddish brown..c.cceceecscccesccossscascsncs 13.0 - 15.0
Silt, olive; contains sand, very fine......... 15.0 - 16.0

Silt, olive; contains limestone...ccecececceee 16.0 - 17.0
Silt' olive' clayey...l.........'............. 17.0 - 18'0

Pennsylvanian System - Missouri Series - Kansas City Group:
Wyandotte Formation:
Argentine Member:
Limestone, orange gray, very finely crystal-
line; contains bryozoan, crinoids and algal
materialeceeecrecsscccsccscscccsscccscsacssanss 18.0 - 19.0
Limestone, olive, very finely crystalline,

interbedded with shale, olive..ccccacecanass 19.0 - 25.5
Limestone, brownish gray, very finely

crystalline; contains brachiopods and algal

materi@l.ececccecccescscocessccscoosnsscnssccss 25.5 - .26.5
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Description Depth, in feet

From To

Limestone, brownish gray, very finely

crystalline, interbedded with shale,

brownish gray; contains brachiopods......... 26.5 - 29.2
Limestone, brownish gray, very finely

crystalline; contains algal material........ 29.2 - 30.0
Limestone, brownish gray, very finely

crystalline, interbedded with shale

brownish gray.ceeececsccsescscssasscssossssscss 30.0 - 31.0
Limestone, dark gray, very finely crystal-

line; contains crinoids and fusulinids...... 31.0 - 31.5
Shale, medium gray.eececoeeececscssccsosscsccscocccscse 31.5 - 34.0

Limestone, brownish gray, very finely crystal-

line, interbedded with shale, dark gray..... 34.0 - 34.9
Limestone, brownish gray, very finely

crystalline; contains fusulinids and

CriNnOidS.ccecsescscnssccsccoscassnsanscnssosnes 34.9 -~ 35.4
Limestone, dark gray, finely crystalline;
contains crinoidsS...ecceececcecscsocscscccscs 35.4 - 36.0
Limestone, medium gray, very finely
crystalline; contains crinoidsS..ccecceccescees 36.0 - 37.0
Shale, Medium grayeeceeesscsseoscsessssscssscss 37.0 - 38.3
Limestone, dark gray, very finely
crystalline; contains crinoids and pyrite... 38.3 - 39.2
Quindaro Member:
Shale, medium gray..cceoecscsessescsesssassssnns 39.2 - 40.0
Shale, blacKk.:..cceeeececescescecoscsosssccscssnas 40.0 - 41.0

Frisbie Member:
Limestone, medium gray, very finely
crystalline; contains crinoids, fusulinids,

algal material and "black inclusions"....... 41.0 - 41.9
Lane Formation:

Shale, dark gray.cceccccescescsccescsssscsscssscocs 41.9 - 44.1

Shale, medium gray.cccsecececccscccssccossonscss 44,1 - 48.8

Iola Formation:
Raytown Member:
Limestone, orange gray, very finely
crystalline; contains brachiopodS....c.eces. 48.8 - 51.0
Limestone, medium gray, very finely
Crystalline...vececeecacesccocoscncessannnans 51.0 - 52.0
Limestone, light gray, very finely
crystalline; contains pseudo-ooliteS........ 52.0 - 53.0
Limestone, light brownish gray, very finely
Crystalline..ceceececcocesacscsccsncccsssenss 53.0 - 57.1
Shale, medium gray.ccecesecccscsescesssssssnsse 57.1 - 58.3
Limestone, reddish brown, very finely
crystalline, interbedded with shale dark
gray; contains crinoids and fusulinids...... 58.3 - 58.9
Chanute Formation:
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Description Depth, in feet

From To

Shale, medium gray.-o.o.....o.-‘....o‘.oal...l. 58.9 - 6000

Shale' black............l..‘.l...ll........l'. 60.0 - 61.1
Shale' dark gray........‘.....I........O..-... 61.1 - 63.0
Shale, dark to medium grayeeccceccesccccscccss 63.0 - 65.1

Drum Formation:
Limestone, reddish gray, irregular crystal-

line; contains, Osagia, fusulinids,

crinoids, and pseudo-00liteS.c.cccceccccccscns 65.1 -~ 67.2
Limestone, reddish gray, irregular crystal-

line, interbedded with shale, greenish gray. 67.2 - 68.1
Limestone, brownish gray, very finely

crystalline; contains Osagia, fusulinids,

pseudo-oolites, and Ccrin0lidS.ccccccscecsscces 68.1 - 71.4
Limestone, brownish gray, very finely

crystalline, interbedded with shale,

Medium grayYeececesceescsescsccosnssossscsscnncnsas 71.4 - 175.8
Shale, dark gray..ccccececsccccencscnsasscssnssccnsns 75.8 - 77.5
Limestone, dark gray, very finely crystalline;

contains fusulinidS.....cceveecccccscccccncs 77.5 - 78.2

Quivira Formation: :

Shale, greenish gray..cceccecesesccssccscassancs 78.2 - 79.4
Sarpy Formation:
Westerville Member:

Limestone, medium gray, very finely crystal-

line, interbedded with shale, medium gray... 79.4 -~ 80.0
Limestone, reddish gray, very finely
crystalline; contains pseudo-ooliteS........ 80.0 - 80.3

Limestone, medium gray, very finely
crystalline; contains pseudo-oolites, and
Crino0idS.cccceececesceccscscsccsccscccncnssnss 80.3 -~ 82.0
Limestone, light gray, very finely
crystalline; contains pseudo-oolites,
fusulinids, and 0sagi@..esceccccccccsccsasae 82.0 - 83.0
Limestone, brownish gray, very finely
Ccrystallin@..ececeecsecsccsccccsascscsscccscsas 83.0 - 87.8
Wea Member:
Shale, medium gray...cecocecescescscsccacascosscs 87.8 - 89.0
Shale, black.:.eeeeeesecsosocecoccsssecsccossoncns 89.0 - 90.2
Fontana Formation:
Shale, dark gray.eeccecescescscscccscsscscsassssses 90.2 -~ 93.0
Shale, greenish gray...ccececcecscscccccscscas 93.0 - 98.5
Dennis Formation:
Winterset Member:
Limestone, light brownish gray, very finely
crystalline; contains pseudo-oolites, and

algal material..c.ceccecccsocvscacscascacssons 98.5 - 109.1
Limestone, medium gray, very finely crystal-

line; contains fusulinids and algal

material.cccecieecsenceccscacsassasassccasees 109.1 - 120.4
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Description Depth, in feet

From To
Limestone, medium gray, very finely
crystalline, interbedded with shale,
medilun gray...........................‘...Q. 120.4 —122l7
Limestone, dark gray, irregqular crystalline... 122.7 - 125.0

Limestone, medium gray, very finely

crystalline, interbedded with shale, medium

Y AYeessscosccsncesoscosccssnsssssssansesasses 125.0 - 125,1
Limestone, medium to dark gray, very finely

crystalline.'.l‘.'....C...-...QQ‘.....‘I.O... 125.1 _125Q2
Limestone, dark gray, very finely crystalline;
contains CrinoidsS....cseceeeccccnsansacsesss 125,2 = 125.3

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 125.3 - 126.2
Stark Member:
Shale, black..eeeeseececesoossessosscsseasseasaesss 126.2 = 130.3
Shale, dark graye.ceccccecscccesccecancssassaasasss 130.3 - 131.5
Canville Member:
Limestone, dark gray, very finely crystal-
line, interbedded with shale, dark gray..... 131.5 - 132.4
Galesburg Formation:
Shale, dark grayeccescecccseccescossscsssecesses 132.4 - 134.0
Shale, medium gray, interbedded with lime-
stone, medium gray.cccecceecccecccccceccsccscess 134.,0 - 137.0

Test Hole 16-80

Location: Sarpy County, NW NW NE SW sec. 20, T. 13 N., R. 13 E.,
approximately 20 feet south of half section line, and
120 feet east of quarter section line.

Ground-level elevation: 1125.5 feet above mean sea level.

Started: June 10, 1980. Completed: June 10, 1980.

Total depth: 137.0 feet.

Description Depth, in feet

From To

Quaternary System:

Road fill.....’....................I.'.l...... 0-0 - 6.0
Silt, olive brown, ClayeYeeecececosecscssccasccss 6.0 - 15.5
Silt' reddish brown' clayey. ® ® & © 6 8 ¢ O 6 08 s e 0 s 0 D 15 [ ] 5 - 39 L ] 5
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Description Depth, in feet

From To

Silt, yellowish brown, clayeV..eeeeeeecesoseeees 39.5 - 43,6

Pennsylvanian System - Missouri Series - Kansas City Group:
Drum Formation:
Limestone, orange brown, very finely
crystalline; contains fusulinids, Osagia,
and "black inclusions"....ccceseccescccscecss 43.6 - 44.5
Shale, Orange gray.cccccscecescscsscasssccsssces 44,5 - 45,9
Limestone, light orange gray, very finely
crystalline; contains brachiopods, abundant
fusulinids and Osagid...ccceeececnccesecseses 45,9 =~ 48.2
Shale, light 0live graye.eceesccecccssescsscsssses 48.2 - 49,8
Limestone, olive gray, very finely crystal-
line; contains fusulinids and "black
inclusions"...ieeeeessesccnceacscsssccccsccesas 49,8 - 50,3
Shale, 0live graVeeeeeceecesseceasssscscssossnssses 50.3 - 51,0
Shale, medium gray..eccecescececccessccceccscsesss 51.0 = 52,0
Shale, medium gray, interbedded with lime-
stone, medium gray..esececescscessecacesecssss 52.0 = 54.8
Quivira Formation:
Shale, dark grayccsseccocecscsscascsssscccccsscss 54.8 = 55,0
Shale, dark gray, limMY.cecceecsccsssecssseassses 55.0 = 55.1
Shale, dark grayecccecsceescccscscessccesssssssss 55,1 - 55.5
Sarpy Formation:
Westerville Member:
Limestone, dark gray, very finely crystalline;
contains pseudo-oolites, fusulinids, and
0S8gid@ccececeessecssoscssscscassenssscsssssssss 555 - 58,0
Limestone, light gray, very finely crystalline;
contains fusulinids and pyrite....ecceceeeese.. 58.0 - 62.6
Wea Member:
Shale, medium gray..ceeecesesseossesscssesscassss 62,6 - 64.0
Shale, black, fissSile.c.cceeeeeccsecsscasaasses 64.0 - 65.5
Block Member:
Shale, medium gray, interbedded with limestone,

MeAiUM gYraAYeeceeseococcscacscssssssosecssscsess 05.5 - 66.8
Fontana Formation:

Shale, medium gray..eececcessccsessccssscscssessses ©66.8 - 71,0

Shale, 0OlivVe gray.ccececcesscesscssccsccccescaes 71.0 - 72.4

Dennis Formation:
Winterset Member:
Limestone, light gray, irregular crystalline;
contains pseudo-oolites, fusulinids, Osagia,
and pyrite..ccceccescsnsccccsccscscsccccasccsss 712.4 - 8l.5
Limestone, light gray, very finely crystal-
line; contains pseudo-oolites, fusulinids,
Osagia, and pyrite....ciceeveeecececccnsecee. 8l.5 - 87.2
Limestone, medium gray, very finely crystal-
line; contains pseudo-oolites, fusulinids,
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Description

Osagia, and pyrite..ccecccecceccssccossccccscaans

Shale, medium to dark gray, interbedded with
limestone, medium to dark grayeeeeeceeccscees

Shale, medium gray, interbedded with lime-
stone, medium gray..cccececcscccesacssccnsceas

Limestone, medium to dark gray, very finely
crystalline, interbedded with shale,
medium to dark grayecccsessessccscosesacssess

Shale, medium gray.cccessescsscessosasscssccscs

Limestone, medium to dark gray, very finely
crystalline; contains fusulinids, crinoids,
pyrite and glauconit€...ccecececsccsccscccnss

Stark Member:
Shale, medium gray.eceesecsocsccscssccsasscnss
Shale, black, fissile..cceceeeesccccsocccsascns
Canville Member:

Limestone, dark gray, very finely crystal-
line, interbedded with shale, dark gray.....

Limestone, medium gray, irregular crystal-
line; contains pseudo-oolites, fusulinids,
crinoids, and "black inclusions".....ccc000.

Galesburg Formation:

Shale, medium grayesecceccececccescssescacssccsoas

Shale, medium gray, interbedded with lime-
stone, medium gray.ccscececccccessccccacsncs

Swope Formation:
Bethany Falls Member:

Limestone, light gray, very finely crystal-
line; contains pseudo-ocolites, fusulinids,
chert, and pyrite...cccecececccscesscccccsces

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray...

Limestone, medium gray, very finely crystal-
linEe.cceceeecesoescsescscssssseosscansscsosas

Shale, medium gray, interbedded with lime-
stone, medium grayeecececccccecscceccccsoscccccne

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray...

Limestone, light gray, very finely
crystalline; contains fusulinids and pyrite.

Shale, Mmedium grayeeecececcescscescsscssccssnss

Limestone, light to medium gray, very finely
Crystalline.ceeececcessecescccccscsosasonssnns

Limestone, brownish gray, very finely
crystalline; contains algal material,
pyrite, glauconite, and fluorite....ceceeces

Hushpuckney Member:

Shale, medium gray, interbedded with lime-

stone, medium gray.c.ceccecceccccscscscosscssccscs
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Depth, in feet
From To
87.2 - 93.1
93.1 - 96.3
96.3 - 98.3
98.3 - 101.6

101.6 - 102.3
102.3 - 103.0
103.0 - 103.7
103.7 - 106.0
106.0 - 107.1
107.1 =~ 109.2
109.2 - 111.1
111.1 - 112.0
112.0 - 113.6
113.6 - 114.5
114.5 - 115.0
115.0 - 116.6
116.6 - 117.4
117.4 - 118.7
118.7 - 119.5
119.5 -~ 122.0
122.0 - 123.7
123.7 - 125.2



Description Depth, in feet
From To
Shale' medimn to dark gray'....‘..‘........... 125.2 - 125.4
Ladore Formation:
shale, medium gray........O............'...... 125.4 _130.0
Hertha Formation:
Limestone, medium gray, very finely
crystalline; contains abundant fusulinids,
and pseudo-ooliteSI.........‘..‘.......‘.... 130.0 —13]-.5
Shale, medium gray.ceeceescececeecscossscssscecsssesess 131.5 = 137.0
Test Hole 17-80
Location: Sarpy County, NW corner SE sec. 20, T. 13 N., R. 13 E.,
approximately 8 feet south of half section line, and
2600 feet west of east section line.
Ground-level elevation: 1101.0 feet above mean sea level.
Started: June 11, 1980. Completed: June 11, 1980.
Total depth: 152.0 feet.
Description Depth, in feet
From To
Quaternary System:
Silt' brown..'...‘....O.I.........I..'..O..... 0.0 - 9.0
Silt’ olive brown’ clayey.....l............... 9.0 - 12'5
Silt, yellowish brown, clayey..cceceececcccassscs 12.5 - 13.0
Silt’ olive, clayey-.............‘...."....O. 13.0 - 23.5
Silt, reddish brown’ clayey.....'............. 23.5 - 31.5
Silt' brown' clayey........................0.. 31.5 - 36.0
Silt’ olive' clayey............O'....."...... 36.0 - 42.0
Sand, very fine to COArsS@...cccceccccecccncnns 42.0 - 47.0
clay, olive.'........‘..I'..-............I.... 47.0 - 48.0
Sand, very fine tO COArSE€.ccceececoccsscscccsns 48.0 - 49.5
Pennsylvanian System - Missouri Series - Kansas City Group:
Dennis Formation:
Winterset Member:
Limestone, orange gray, very finely crystal-
line; contains pseudo-oolites, and Osagia... 49,5 - 50.5
Limestone, light gray, very finely
crystalline; contains fusulinids, pseudo-
oolites, and algal material...cccccecccoccas 50.5 - 56.5
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Description

Shale, 0liVe.iieeeeeesosssscessasssccssacsssnsns

Limestone, olive gray, very finely
crystalline; contains fusulinids and
PSeudo—00liteS.ciceeccesscccrsossnscccosscasnss

Limestone, light gray, very finely
crystalline; contains algal material........

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray...

Shale, medium gray..csceccescsscsscsccsscssasas

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray...

Limestone, medium gray, very finely
crystalline; contains fusulinidS.ceeccecocess

Limestone, dark gray, very finely crystalline;
contains crinoidS...ceceecccsocccsccsscsscnas

Limestone, medium gray, very finely
crystalline; contains crinoids, and pseudo-
00liteSeesececsesscssosscsscncasccncassasesns

Shale, medium gray.ceececcecccescsscsscssassccsnns

Limestone, medium to dark gray, very finely
crystalline; contains fusulinids, crinoids,
and glauconite.ceeereceeossscascccsaccossocnes

Stark Member:

Shale, medium gray..cccescccecscessccscsconssnse

Shale, blacKk...ccsetecssccsesencssascsccscssascs

Shale, dark grayececccccccccssscssscoscsocossacs

Canville Member:

Limestone, dark gray, very finely crystal-
line; contains brachiopods and pyrite.......

Shale, MeAium gray..ccecescesescsccssssossscossss

Limestone, light gray, very finely crystal-
line; contains fusulinids, pseudo-oolites,
and 0sagidceceecceccsssscssccssonscccacsancsns

Galesburg Formation:

Shale, medium gray..ccceeccscecascccscccsassscnsscse
Swope Formation:

Bethany Falls Member:

Limestone, light gray, very finely crystal-
line; contains pseudo-oolites, fusulinids,
algal material, and pyrite...cececcececccccs

Shale, Mmedium gray.eccescececccscsossscncsoscsascs

Limestone, medium gray, very finely crystal-
line; contains crinoids, algal material,

And PYrite.iceececessscccsccossscessccsssacsss

Shale, medium gray, interbedded with lime-
stone, medium gray..ccecccscsccccsscscsccccscs

Limestone, medium gray, irregular crystal-
line; contains Osagia, algal material,
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Depth, in feet

From

56.5

57.0
59.5

60.0
68.1

70.1
71.1
72.2
72.6
73.2
74.1
74.4

75.5
78.0

79.0
80.8

82.5

85.1

87.0
87.4

To

57.0

59.5
60.0

68.1
70.1

71.1
72.2
72.6
73.2
74.1
74.4
75.5

78.0
78.2

78.3
79.0

80.8
82.5



Description Depth, in feet

From To
and pPyrite..cecececccececcacscsssascccccssnsscns 88.0 -~ 188.7
Shale, medium gray, interbedded with lime-
stone, medium gray.cecceccecccesesscasscesccess 88.7 - 89.0
Limestone, light gray, very finely crystal-
line; contains pseudo-oolites, crinoids,
and pPYrite.c.eeceececcosssssscansccscancsasnas 89.0 - 91.1
Shale, medium gray, interbedded with lime-
stone, MEQiUM graY..cccoeececscoscsccccascnces 91.1 -~ 91.9
Limestone, light brownish gray, very finely
crystalline; contains fusulinids, and algal
material.cceeceesccsascscsscsssscscssssancscsca 91.9 - 92.2
Limestone, light gray, irregular crystal-
line; contains bryozoan...cccececesscscsssces 92,2 -~ 93.7
Limestone, brownish gray, iregular crystal-
1ine.eceeceeaasasssarosssesscscsoscsasosasaccsascs 93.7 - 95.0
Hushpuckney Member:
Shale, Medium graye.esseecscescsocsccassscssccnnas 95.0 - 96.0
Shale, blacKk..eceeececeeeccscscersasccsscscscscocccas 96.0 - 96.1

Ladore Member:
Shale, dark grayececcecceccccscsascsasscacscasccssas 96.1 - 97.0
Shale, medium to dark gray.cececcececoscscacccscans 97.0 -~ 102.9
Hertha Formation:
Limestone, brownish gray, very finely
crystalline, interbedded with shale,
greenish gray; contains pyrite....cesceeeee.. 102.9 =~ 103.9
Shale, greenish gray.c.ccscceceacesscascaseessses 103.9 - 108.7
Limestone, brownish gray, very finely
crystalline, interbedded with shale,
brownish gray.cccecsececccecesccsccsscacsasssess 108.7 - 111.2
Limestone, brownish gray, irregular
crystalline; contains Osagia, fusulinids,
crinoids, and pyrite..cccecececccacsacccecsses 111,2 - 112.0

Des Moines Series - Marmaton Group:

Shale, greenish gray..ccceesesecesccsccccsssass 112.0 - 115.0
Shale, red..cceeeecececcsconssscossncncssssssass 115.0 - 117.8
Shale, dark red, with gray mottling.....ceee.. 117.8 - 121.1
Shale, greenish grayececcceccccescsccssccensesss 121.1 - 122.4
Shale, red..cceeececccecsssosssscsanssssscnsasaes 122.4 - 130.4
Shale, greenish gray...sccececcccccsscsssscessses 130.4 - 132,0
Shale, greenish gray, interbedded with

limestone, greenish gray.ccceeccececscccessess 132.0 - 136.1
Limestone, medium gray, very finely crystal-

line, interbedded with shale, greenish gray;

contains crinoidS..ccceeeccecscoccsscccesess 136.1 -~ 137.5
Shale, greenish gray..cccececcecececcecescacaesss 137.5 - 141.5
Shale, greenish gray with red mottling........ 141.5 - 144.2
Shale, red..eeeseesescesssssnsencsosssessasscss 144.2 - 146.1
Shale, red with olive mottling....ccceeeceeees 146.1 - 152.0
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Test Hole 18-80

Location: Sarpy County, NW NW SW NW sec. 20, T. 13N., R. 13E.,
approximately 1328 feet south of north section line
and 1500 feet east of west section line.

Ground-level elevation: 1130.5 feet above sea level.

Started: June 12, 1980. Completed: June 12, 1980.

Total depth: 167.0 feet.

Description Depth, in feet

From To

Quaternary System:

Silt, medium brOWN.....cceceeesscccccoscscassssscs 0.0 - 7.5
Silt, 0liVEeeieeeeeeeacosossesscsassassosssanccsscs 7.5 - 15.0
Silt, orange brown; contains sand, very fine.. 15.0 - 22.5
Silt, 0liVeeeeeceaceecoccssansssonsocosnscssncnns 22.5 - 27.0
Silt, o0live, ClayeYeeecesesocccsoccscsscnnsonsnss 27.0 - 48.0
Silt, olive brown, claye@yeeececececccccccnccanses 48.0 - 53.0
Clay, o0live, Silty.ceeeeecoccccccosscscssccncanns 53.0 - 56.0
Clay, olive brown, SiltV.eeecseccccccccsccassss 56.0 -~ 60.0
Silt, yellowish brown; contains sand, medium.. €0.0 - 70.0
Silt, dark gray, Clayey.cececcecosescsccassccscss 70.0 - 90.0
Sand, very fine to very coarse; contains

gravel fine...cceeeeeeseccecccsccccssncccnsnos 90.0 - 97.2

Pennsylvanian System - Missouri Series - Kansas City Group:
Dennis Formation:
Winterset Member:

Shale' light yellow‘..................I........ 97.2 - 97.5
Limestone, olive brown, irregular crystalline;
contains crinoidS...cceceeccccssccsscescncans 97.5 = 100.0

Limestone, medium gray, very finely
crystalline, interbedded with shale,

medium gray.".l.......................IQ..O 100.0 _105.0
Limestone, dark gray, very finely crystalline;
contains brachiopods, crinoids, and pyrite.. 105.0 - 105.5

Limestone, medium gray, very finely
crystalline; contains algal material and '
PYrit€..ceeeeecerceccscsccncssscnsssenssassss 105.5 - 106.5
Shale, medium gray..ccccceececescesscsscsssssss 106.5 = 107.2
Limestone, medium gray, very finely .
crystalline; contains crinoids, algal
material, glauconite, and pyrite....... eeees 107.2 - 107.5
Stark Member:
Shale, medium gray..cccccceccececcvscscsecsesss 107.5 - 108.4
Shale, blaCK.esecesseeecrsseosssasescsancccessses 108.4 - 110.0
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Description

Shale, dark grayeccecceecscscscacessccssccoccacscs
Canville Member:

Limestone, dark gray, very finely crystalline;
contains algal material and pyrite.....c....

Shale, dark gray.cccececcccccscccccccscssscsccces

Limestone, light gray, very finely crystal-
line; contains crinoids, fusulinids,

Osagia, and "black inclusions"......cccceeee
Galesburg Formation:
Shale, greenish gray..cceccescccccccccsascssssce
Swope Formation:
Bethany Falls Member:

Limestone, light gray, very finely crystal-
line; contains algal material Osagia and
PYFite.cicieeceeecocccaccccsasassanscncanasns

Limestone, medium gray, very finely
crystalline, interbedded with shale,
medium gray; contains crinoids and
fusulinidS.ceeceesccsesocccccsssscoccccsocasns

Limestone, light gray, irregular crystal-
line; contains algal material..cccceccecccccs

Shale, medium gray.ccccececccccsscscscssascoccsnns

Limestone, light gray, irregular crystalline;
contains algal material.....ccecceccccccccns

Limestone, light to medium gray, very finely
crystalline; contains pyrite.c.c.cceecececcccess

Hushpuckney Member:

Shale, medium gray..ceesececcsncccssacacsccccsa

Shale, medium gray, interbedded with
limestone, medium gray..eceeeesccoscsscoccsssca

Ladore Formation:
Shale, medium gray..cceceecscsesscccscscsacscccscs
Hertha Formation:

Limestone, medium gray, irregular crystal-
line; contains Osagia, fusulinids, and
algal material..cccecececescccsccccccncnscnns

Shale, greenish gray.cccsecececccscscescsnccsoss

Shale, red..ieoeeeseeossencescscscsscssscsncasccsca

Shale, greenish grayeccecececesceccsnscccccscns

Limestone, medium gray, irregular crystalline;
contains fusulinids, crinoids and pyrite....

Shale, medium gra@y.cceeecccecscescecsosscsccsscs

Limestone, light brownish gray, very finely
crystalline; contains crinoids, algal
material, and pyrite...ccceccccscsccscccccccces

Des Moines Series - Marmaton Group:
Shale, medium gray.cccecesescessecccsccsccnssce
Shale, medium to dark grayiscescecsceeasccccses
Shale, red..cececeseeeeeescosssoscassssscsssoscsss
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Depth, in feet
From To
110.0 - 111.0
111.0 - 111.8
111.8 - 112.0
112.0 - 114.1
114.1 - 117.0
117.0 - 118.2
118.2 - 122.4
122.4 - 123.1
123.1 - 124.0
124.0 - 127.0
127.0 - 128.7
128,7 - 130.0
130.0 - 130.2
130.2 - 135.3
135.3 - 137.0
137.0 -~ 138.2
138.2 - 139.0
139.0 - 144.0
144.0 - 144.3
144.3 - 144.5
144.5 - 145.2
145.2 - 147.0
147.0 - 148.2
148.2 - 154.0



Description Depth, in feet

From To

Shale, medium grayeeececececesceosssasacacessess 154.0 - 155,8
Shale, red..cseeeocosesssssscsescssnsssssassass 155.8 - 156.5
Shale, medium gray..cceececescesssscccscscssecsee 156.5 =~ 157.0
Shale, red.eeeeeeeesescocscscssssscsssassssses 157.0 = 164.6
Limestone, medium gray, very finely

crystalline; contains algal material........ 164.6 - 167.0

Test Hole 19-80

Location: Sarpy County, NW corher SW NE sec. 20, T. 13 N., R. 13 E.,
approximately 1335 feet south of north section line, and
2600 feet west of east section line.

Ground-level elevation: 1130.0 feet above mean sea level.

Started: June 13, 1980. Completed: June 13, 1980.

Total depth: 182.0 feet.

Description Depth, in feet

From To

Quaternary System:

TOPSO1lececovscoasscoccssnossessnsansassssnnss 0.0 - 4.0
Silt, 0livVe.i.iceeecseseoecenscscncoscossscsssscsnas 4.0 - 24.0
Silt, reddish Drown...cececeececescccccscsascsnss 24,0 - 28.3
Silt, reddish brown, clayeYeeesececescscsocces 28.3 - 34.0
Silt, olive brown, ClayeY.sceesescscsccsacsscs 34,0 - 40.7
Clay, olive brown...ccceeecocensassasoosscasssssse 40.7 - 47.5
Clay, OlivVe.cceceeeeecscosancsosscsassasasnonsss 47.5 - 54.0
Clay, Olive DroWn...ccecceeececscccssccsccsssss 54.0 - 63.0
Clay, OlivVe.i.ceecesoescsscosnscossscssccccsnsnsscs 63.0 - 65.0
Clay, dark grayeccecssccccccocscssscccscasssose 65.0 - 81.0
Clay, 0live brOWn...cceecceosccsssscosaccsssses 81.0 - 82.0

Clay, Olive brown.......-...-........o.-o'-o.o 82.0 - 87.2

Pennsylvanian System - Missouri Series - Kansas City Group:
Dennis Formation:
Winterset Member:
Limestone, olive, very finely crystalline..... 87.2 - 188.0
Shale, OliVe.cececeeoocscsosssososcssccsnanscnss 8g8.0 - - 88.3
Limestone, olive gray, very finely
Crystalline.ceeeecreecccoscsscossccassescancnnse 88.3 - 92.0
Limestone, medium gray, very finely
crystalline; contains fusulinids and pyrite. 92,0 - 94.1
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Description Depth, in feet

From To

Shale, medium grayeeeecessecscssssscsaassccccsa 94.1 - 95.7
Limestone, medium gray, very finely

Crystalline..ccieceecceasccesscsenascsaccoacansens 95.7 -~ 96.4
Shale, dark grayeeeeccecosscesscsessasscccscsssans 96.4 - 96.8
Limestone, medium gray, very finely

Crystalline..ceeeeceeceseaccscasassocasansnsnse 96.8 ~ 97.7
Limestone, dark gray, very finely crystalline;

contains crinocidsS.ceccececcceccssscccscsccans 97.7 - 98.2

Limestone, medium gray, very finely
crystalline; contains crinoids, algal
material and pPyrite...cceececsccssccccccnnne 98.2 - 98.5
Shale, medium gray.ccecesscecscscscsssccossosossas 98.5 - 100.0
Limestone, medium gray, very finely
crystalline; contains crinoids, pyrite, and
glauconite.ceeeessccesccesacsesscscssnccncass 100.0 - 100.2
Stark Member:
Shale, medium gray..:ecesoeeeeccesscasessecasecsass 100.2 - 101.0
Shale, black, fissile..eeveveeeescesenansaases 101.0 - 103.1
Canville Member:
Limestone, dark gray, irregular crystalline;
contains pyrite..ccecesccececccsccescscesesas 103.1 - 103.,2
Shale, dark grayesccececcececssssscscacssssssassss 103.2 - 103.9
Limestone, dark gray, very finely crystalline;
contains brachiopods, algal material,
pyrite and "black inclusions"....sccc0c0000.. 103.9 - 104.4
Shale, dark gray.cceceecscscccsssscsccssssesesss 104.4 - 104.9
Limestone, medium gray, very finely crystal-
line; contains pseudo-oolites, Osagia,
algal material, and pyrite€...cecceececcccsesse. 104.9 - 106.8
Galesburg Formation:
Shale, greenish gray..ccsecsecesccsccscsssccessses 106.8 - 109.0
Swope Formation:
Bethany Falls Member:
Limestone, medium gray, very finely
crystalline; contains brachiopods,
fusulinids, and pyrite...ceccececescccccsecss. 109.,0 - 110.6
Limestone, light to medium gray, interbedded
with shale, medium gray; contains

fusulinids. ® ® & ® & 9 & & B O O O O OO O LSS NGO O S TE e P e llo‘ 6 - 114 - 6
Shale, medium gray, interbedded with lime-
stone' medium gray. ® S 0 2 O S 0 " OSSOSO O e OO e D 11406 - 115.0

Limestone, medium gray, very finely

crystalline; contains pseudo-oolites........ 115.0 - 116.0
Shale, dark grayececeecceccessccsscsssccosccsssssas 116.0 - 116.6
Limestone, light brownish gray, very finely

crystalline; contains brachiopods,

fusulinids, chert, and pyrite....cceeeeeess. 116.6 - 117.5
Limestone, light gray, very finely

crystalline; contains crinoids, algal

material, and pyrite....ccccecececaccsccesss 117.5 - 119.8
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Description

Limestone, brownish gray, very finely
crystalline; contains brachiopods, crinoids,
and pPyrite.icceccceeccssccscccsccccsscsnsne ceveee

Hushpuckney Member:

Shale,

medium gray, interbedded with lime-

Stone, medium gray.-...o...o.-.o-oo....-.o..

Shale,

dark gray.oo.oo'.o.i....-o.ono‘.-..n...

Ladore Formation:

Shale,
Shale,

medium to dark grayececeeccesccccssccoss
medium gray, interbedded with lime-

Stone' medilm‘ gray.....‘......‘......l'....‘
Hertha Formation:

Limestone, light brownish gray, very finely
crystalline; contains pseudo-oolites,
Osagia, fusulinids, and crinoidsS..ecceeecess

Shale,

Shale,
Shale,
Shale,
Shale,
Shale,

MEeAium grayecececscessccecccsscscssscnssanas
OliVe:iieseceerscocsceacacanccasossannasnss
greenish gray..ccecceecsccescscsasccscsacss
greenish gray, with red mottling.......
greenish gray..cceececesscccsssccscccns
dark greenish gray..cceeccecccecscsccasesns

Limestone, medium gray, very finely
crystalline, interbedded with shale,
mediunl gray............l....l......‘.....'.‘

Shale,

greeniSh gray ...... ® 6 060 0606090 0000606000000

Limestone, medium gray, very finely
crystalline; contains brachiopods, Osagia,
and pseudo-oolites...l.ll...'...l...........

Des Moines Series - Marmaton Group:

Shale,
Shale,
Shale,
Shale,

greenish gray.........l...l.......0....
red, with gray mottling..cecceeecccescae

red-ooo...o'.....-..o.oo.o.oo.oouo..'lo

medium gray, interbedded with

limestone, medium gray..ccescecesccscssassas
Limestone, medium gray, very finely

crystalline; contains fusulinids and

brachiopodsS..cceeeceeecerssccscescccscccnscas

Shale,
Shale,
Shale,
Shale,

greenish gray..I..I.I...O...‘.....C....
greenish gray, with red mottling.......

red.oo..o..o....t.o.o.-.oo...o..-.nonoo

red, with olive mottlinge.eececececesceass
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Depth, in feet
From To
119.8 - 120.6
120.6 - 122,0
122.0 -~ 122.8
122.8 - 125.5
125.5 -~ 128.3
128.3 - 130.1
130.1 - 130.4
130.4 - 131.0
131.0 - 132.5
132.5 - 133.0
133.0 - 134.8
134.8 - 135.7
135.7 - 137.2
137.2 - 137.5
137.5 - 138.3
138.3 - 141.2
141.2 -~ 146.0
146.0 - 159.0
159.0 - 161.0
161.0 - 161.7
161.7 - 167.0
167.0 - 169.0
169.0 - 176.0



Test Hole 20-80

Location: Sarpy County, NE SW SW NE sec. 23, T. 13 N., R. 13 E.,
approximately 2100 feet south of north section line,
and 2300 feet west of east section line.

Ground-level elevation: 976.0 feet above mean sea level.

Started: June 14, 1980. Completed: June 14, 1980.

Total depth: 137.0 feet.

Description Depth, in feet

From To

Quaternary System:

TOPSOile civeecrescssasesasscnsaosscsnsasccasnna 0.0 - 7.0
Silt, dark brown.....cecceeseccecscasscsccsccss 7.0 - 13.0
- 8ilt, dark brown, Cclayey..ceceseccscosscnssansans 13.0 - 17.0
Silt, olive brown, ClayeY.e.sessecscesccncesoasas 17.0 - 20.0
Silt, dark gray, Clayeyeecceececessosssencasasss 20.0 - 23.0
Silt, yellowish brown.....ceceeecececcesasasanse 23.0 - 24.0

Pennsylvanian System - Missouri Series - Lansing Group.
Plattsburg Formation:
Limestone, light gray, very finely crystal-
line; contains fusulinids, Osagia, and
pseudo-00liteS.ccceectccsascscsscrsssasccacns 24,0 - 30.0
Shale, yellowish graAYeeececccoensossssancnnnsas 30.0 - 32.0
Limestone, orange gray, very finely
crystalline; crinoids, fusulinids, and
0S8gi8.cceececcesccacoccccccsaccsccaccscnnnsns 32.0 - 32.5
Limestone, light gray, very finely crystal-

line; COntains Osasiaoooo..o..o.oo‘......-o-‘ 32.5 - 33.5
Shale, medimn gray-.t.olo..oo.l..o.ooot.o.‘ooo 33-5 - 33.7

Limestone, light to medium gray, very finely
crystalline; contains fusulinids, Osagia,

and psel.IdO"'OOliteS...--.................-... 33n7 - 33-9
Shale, dark gray, interbedded with lime-
stone’ dark gray..............‘...-......... 33.9 - 35.0

Limestone, dark gray, very finely crystalline;
contains CcrinoidS..cececceccceccsscccccsccces 35.0 - 37.2
Limestone, medium gray, very finely
crystalline; contains crinoids, Osagia, and
fusulinidS...ceeeeeecescenscaccsscsaccaccnsscs 37.2 -~ 38.3

Kansas City Group:

Bonner Springs Formation:
Shale, 0livVe gray.scccescocsscccssessssacesasse 38.3 - 39.5
Shale, medium gray.cccccscscscescssssscsassssse 39.5 -~ 40.3
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Description

Limestone, medium gray, very finely crystal-
line; contains brachiopods, and crinoids....

Shale,
Shale,
Shale,
Shale,

mediuln gray..o.oouo-..-.ooicol.o.o..oo.
redoo-Q-.o.uoooo.&..ln'..oo.-.lolo‘o..o

medium gray, with red mottling....ceo..

olive.o.nool-ooo.ooo...oo.o.o.ooo.‘.o-.

Farley-Island Creek-Argentine Formations:
Limestone, olive, very finely crystalline,
intrbedded with shale, O0live.icceeeecccccons
Limestone, orange gray, very finely
crystalline; contains fusulinids, and
Crin0idS.ccececceeccosccancsaccsoasccncsncnnasnse

Shale,

light orange gray...’.....-o.o.-.oo.oo-.

Limestone, orange gray, very finely crystal-
line; contains fusulinids, Osagia, and
PSeudo—00liteSecceceecececcsncsasccsssccasaass

Limestone, light orange gray, very finely
crystalline; contains pseudo-oolites and
fusulinidS..ceececcscecscrsssasssccansacaccs

Limestone, light gray, very finely crystal-
line; contains pseudo-oo0liteS..ccevececncans

Limestone, light gray, very finely
crystalline; contains pseudo-oolites,
fusulinids and 0Sagid.cceececeeccacacscacnns

Limestone, light gray, very finely
crystalline; contains algal material........

Limestone, medium gray, very finely
crystalline; contains crinoids, algal
material and glauconit@..cececceccecscscocscss

Shale,
Shale,

medimn gray..l.cotoc.oo-.o.-.-.-..oo...
dark gray-.-.-...o.-...;.o.o-ooo.o.--.o

Limestone, light gray, very finely
crystalline’o..l....l'...............OO.....

Shale,

medium gray, interbedded with

limestone, medium graye.ccccececececsccscsaces
Limestone, light brownish gray, very finely

crystalline; contains brachiopods, Osagia

and pseudo—00liteS..ccecsescccccsccscscnnscs
Limestone, light to medium brownish gray,

very finely crystalline; contains crinoids..

Shale,

mediunl gray.....oo.-..:.......-.o...o-o

Limestone, medium gray, very finely
crystalline; contains crinoids...cceeececcse

Shale,

medimn gray.-o..o‘...oo.o.l.l.oo.0..00.

Limestone, dark gray, very finely
crystalline; contains crinoids...cceeccccocs
Limestone, light gray, very finely
crystalline; contains crinoids and algal

material-oo.Io..0..........01.........-.c...
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Depth, in feet
From To
40.3 41.0
41.0 45.0
45.0 46.2
46.2 47.0
47.0 47.5
47.5 49.0
49.0 50.7
50.7 51.4
51.4 53.0
53.0 53.5
53.5 59.0
59.0 60.7
60.7 61.2
61.2 62.4
62.4 63.1
63.1 63.3
63.3 66.1
66.1 66.9
66.9 69.0
69.0 73.1
73.1 76.5
76.5 76.8
76.8 77.5
77.5 78.3
78.3 - 78.8



Description Depth, in

feet

From

Limestone, dark gray, very finely crystalline;
contains crinoids...ccceececccssceraccccnnnnns 78.8 -
Limestone, light gray, very finely
crystalline; contains crinoidS.e.ccccecceceeces 79.5 -~
Shale, medium gray..ccceccecesccscssossssscnscsacs 80.5 -
Limestone, medium gray, very finely
crystalline; contains crinoids, pseudo-
oolites and algal material..cceecesscascccnss 8l1.4 -
Quindaro Member:
Shale, medium gray.ceeceeccesccasscccccscssscsncses 82.5 -~
Shale, blacKk. .. .cceeteeeatscasescsescsosnsassccnns 83.0 -
Frisbie Member:
Limestone, medium gray, very finely
crystalline; contains, fusulinids, crinoids,
and 0Sagid@esscecscescsccssssscsssosasccsasacss 84.0 -
Shale, meglum JYAYeeoecssssaccassesssscassssas 84.9 -~
Limestone, dark gray, very finely
crystalline; contains crinoidS.ccececcecrieeccces 85.3 -~
Lane Formation:
Shale, medium grayeecseccscececsccecsscsasssscssacs 85.5 -
Shale, greenish gray.ccccccecsccccccccsccsccsans 89.4 -
Shale, dark greenish gray...ccesececacesccacens 91.0 -~
Iola Formation:
Limestone, light gray, very finely
crystalline, interbedded with shale, green-
1Sh gray.eeeeeeccessassessessosssacssscansasns 93.7 -
Limestone, light gray, very finely
Crystallin@.eeeecceccccecsssssassasssosscacanes 94.8 -
Shale, greenish gray.cceceecessccssssssccecssses 102.4 -
Limestone, light gray, irregular crystalline.. 103.1 -
Chanute Formation:
Shale, greenish gray..ccccecescscccccsccsscecses 103.7 =
Shale, blacKk.eeceeeeesesccsassessssssasassssensees 104,5 -
Shale, dark gray.ccccecceeccecccscssccssscsssss 106.0 -
Shale, greenish gray..ccececececccccccssssessecss 107.0 -
Shale, 0live greeN..ccceeececessscscsasccssacss 108.0 -
Shale, greenish gray...sceceeecscceccccaccecsssses 109.0 -
Shale, dark greenish gray..c.cccscecececscecessecees 109.4 -
Drum Formation:
Limestone, brownish gray, very finely
crystalline; contains Osagia, fusulinids,
and pseudo-00liteS.ccccesccccsccscscccccaanss 111.7 -
Limestone, light gray, irregular crystalline;
contains fusulinids, Osagia, and pseudo-
00]liteS.ececeeeseacosssscsssaccccsssssnccncssssss 112,0 -
Shale, medium gray.e.ccceesccceccoscsssssacesecssss 113.1 -
Limestone, light brownish gray, very finely
crystalline; contains fusulinids, Osagia.
and pseudo-00liteS...ceeeessescsccscccacsces 114.0 -
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To

79.5

80.5
81.4

82.5

83.0
84.0

84.9
85.3

85.5

89.4
91.0
93.7

94.8

102.4
103.1
103.7

104.5
106.0
107.0
108.0
109.0
109.4
111.7

112.0

113.1
114.0

115.0



Description Depth, in feet

From To

Limestone, light gray, very finely
crystalline, interbedded with shale, light
gYAYeeeooaccsecsosssasscsnsasssssscssasssssseees 115.0 - 116.4
Limestone, light gray, very finely crystal-
line; contains fusulinids...ccceecooeeececess 116.4 ~ 117.0
Limestone, light gray, very finely
crystalline, interbedded with shale, light
gYAYeeossssococssssscesssassssssssessnsasssases 117.0 - 122.0
Quivira Formation:
Shale, dark graye.cecseecessesssccssscncssnsssas 122.0 = 123,0
Sarpy Formation:
Westerville Member:
Limestone, light gray, very flnely crystal-
line; contains algal material.....seceeses.. 123.0 - 125.1
Limestone, light gray to white, very finely
crystalline; contains pseudo-oolites,
fusulinids, Osagia, and algal material...... 125.1 = 129.0
Limestone, medium to dark gray, irregular
crystalline; contains algal material, and
PYrit@eceeerseeeeossacscsasssnnnssscssanecnsaas 129.0 - 130.0
Limestone, medium gray, very finely
crystalline; contains pyrit€..eeececceceeess 130.0 =~ 133.7
Wea Member:
Shale, medium gray..cceeceecesccassocsseassses 133.7 - 134.0
Shale, blaCKeeeeeeeeeeesosssscsssnscsassccecsess 134.0 -~ 136.0
Block Member:
Limestone, dark gray, very finely crystal-
line..eeeeseeecsecscasessssssnsssssssscansseas 136.0 =~ 136.1
Fontana Formation:
Shale, medium gray..ececeseececesecsccsccssesassaess 136.1 = 137.0

Test Hole 21-80

Location: Sarpy County, NE NE SW SW sec. 17, T. 13 N., R. 13 E.,
approximately 1300 feet north of south section line,
and 1100 feet east of west section line.

Ground-level elevation: 1155.0 feet above mean sea level.

Started: June 16, 1980. Completed: June 16, 1980.

Total depth: 190.0 feet.
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Description Depth, in feet
From To
Quaternary System:

Silt, yellowish brown....ceeeeescseacoccasasas . 0.0 - 15.2
S1lt, OliVEe.:eeeieessessaoscnssossessscssancnancs 15.2 - 17.0
Clay, OliVe gray.esececccocccsccscccccscancccascess 17.0 - 19.5
Silt, DrOWN:..eceeetosessasesssccscsasnssssncas 19.5 - 24.0
Silt, reddish DrOWNn.e.ceeceescscccccsccccsonsne 24.0 - 26.0
Clay, reddish brown...ccceececececsccscasccccss 26.0 - 29.2
Clay, red.ceeieeeeeeeoosoeasssscesssocsssasssnscas 29.2 - 32.4
Clay, brown; contains sand, fine...ceeceeeeees 32.4 - 35.0
Clay, yellowish brown; contains sand, fine.... 35.0 - 40.0
Clay, tannish gray..ccceceeccecscesacccescccssenns 40.0 - 48.0
Clay, light tannish gray..ccescesccececsccscsns 48.0 - 58.5
Clay, light grayeeeeecee. ceeescecacsessscancsons 58.5 - 73.0
Clay, light gray; contains sand, medium....... 73.0 - 79.0

Sand, very fine, to very coarse; contains
gravel, very fine..ceeceececeescnseccsccccses 79.0 - 85.0
Clay, light gray.cecceceececcnss cessvesecncans 85.0 -~ 187.3

Pennsylvanian System - Missouri Series - Kansas City Group:

Drum Formation:

Limestone, light brownish gray, very finely

crystalline; contains

fusulinids’ and Osasial....tl........OIOOQ..
Shale, yellowish gray.cceccececsccescesscoscss

Limestone, dark orange,
crystalline; contains

Osagia, and fusulinids.....cccceceecccennnnn

pseudo-oolites,

Limestone, light brownish gray, very finely

crystalline; contains

and fusulinids...o-...-o...o-..lo..o..otlo.o

Limestone, light gray, very finely
crystalline, interbedded with shale, light

gray; .
Quivira Formation:

Shale’ dark gray....-0.00..0.0......--.o.....-

Shale, medium gray.....
Sarpy Formation:
Westerville Member:
Limestone, medium gray,
crystalline; contains

brachiopods, and algal material...ccccecece.

Limestone, medium gray,

contains fusulinidS..ceccececesscocsasee

crystalline, interbedded with shale,

medium gray.o...o.o.o.ooo..oc.o....o.o..oo.c

Limestone, medium gray,
crystalline; contains
fusulinids, and algal

Limestone;, medium gray,
crystalline; contains

87.3
LI BN 88.2
very finely
pseudo-oolites,
89.0
pseudo-oolites,
90.0
93.7
96.0
® & & & & 0 ¢ 6 20 0 &SP S eSS B s 97.0
very finely
pseudo-oolites,
99.1
very finely
100.0
very finely
pseudo-oolites,
material.cceeeecces ... 101.0
very finely
fusulinids..cee0eeee.. 103.0
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88.2
89.0

90.0

93.7

96.0

97.0

99.1

100.0

101.0

103.0
108.0



Description Depth, in feet

From To

Wea Member:
Shale, medium gray..cesssocessccsessscsccscsssss 108.,0 =- 108.7
Shale, blacCKk.eeeeeeeosesoconcscsassasasssssoese 108,7 - 110.5
Fontana Formation:
Shale, dark grayececsesccecescsocccccsssccsssss 110.5 =~ 114.6
Shale, medium graye.eceecsscoccsocesscccsccssses 114.6 - 118.7
Dennis Formation:
Winterset Member:
Limestone, medium gray, very finely
crystalline; contains pseudo-oolites,
fusulinids, and algal material....c.cceeee.. 118.7 - 122.0
Limestone, medium gray, irregular crystal-
line; contains pseudo-oolites, fusulinids,
and algal material.....cecececcccecccscseasss 122.0 - 129.8
Limestone, medium gray, very finely
crystalline; contains fusulinids.....cce0... 129.8 - 134.4
Limestone, medium gray, very finely
crystalline, interbedded with shale, medium
gYAYeceesosscssossosssssansensssseassasseacses 134.4 - 137.6
Limestone, medium gray, very finely
crystalline; contains fusulinids...ceccceee. 137.6 - 141.2
Shale, medium gray.cececcecececscssscccsaccsscseses 141.2 - 143.0
Limestone, dark gray, very finely
crystalline, interbedded with shale, dark
LAY e esessessocssscscossassansassecassacsssee 143.0 - 143.4
Limestone, dark gray, very finely
crystalline, interbedded with shale, medium
GYaAYeecesseasasosssassscarssssesasacssscesses 143.4 - 144.0
Limestone, dark gray, very finely
crystalline; contains fusulinids and
CrinOidS.ccceeecsccecoscssccrsssccansacsssnsssses 144.0 -~ 145.1
Shale, medium gray..cecececsccescscsssccsssasssss 145.1 - 147.0
Limestone, medium gray, very finely
crystalline; contains crinoids, fusulinids,
and PYrite.ieceeececececsesscsscssccccaccsnses 147.0 - 147.2
Limestone, medium gray, very finely
crystalline; contains fusulinids......c.c.... 147.2 - 148.0
Stark Member:
Shale, blacKk.ceeeceeseesessossossosccssssossasss 148.0 =~ 150.6
Canville Member:
Limestone, medium gray, very finely
crystalline; contains brachiopods, crinoids,
and algal material....cceoceceeccecccccceseass 150.6 - 153.4
Galesburg Formation:
Shale, greenish gray...sceesceccescccacsscceess 153.4 - 154.0
Swope Formation:
Bethany Falls Member:
- Limestone, light gray, very finely crystal-
line, interbedded with shale, greenish gray. 154.0 - 155.6
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Description

Limestone, light gray, very finely
crystalline; contains algal material........

Limestone, light gray, very finely crystal-
line, interbedded with shale, light gray....

Limestone, light gray, very finely
crystalline; contains algal material........

Limestone, medium gray, very finely
crystalline, interbedded with shale, medium
QLAY eeooecasosccssssenassssenssssscsssnsanacss

Limestone, light brownish gray, very finely
crystalline; contains algal material....... .

Limestone, light gray, very finely
crystalline; contains algal material
and 08agid..sececsecccssccsccascssnsscsaancs .

Limestone, brownish gray, irregular crystal-
line; contains algal material....ccceecccoceee

Limestone, dark brownish gray, very finely
crystalline; contains crinoids..ccececacecss

Limestone, brownish gray, very finely
crystalline; contains brachiopods, and
CrinoidS.cceececcesccsesscsssassessasscsscnsas

Hushpuckney Member:

Shale, medium gray...... ceecvessssesassscaassace

Shale, blaCKk.:cieeteceacecsaccsceacssosssccsssoascas
Ladore Formation:

Shale, medium to dark grayeeseececescsasscsesses
Hertha Formation:

Limestone, light brownish gray, very finely
crystalline; contains pseudo-oolites,
Osagia, and fusulinids.....ciceeencccecccnas

Shale, greenish gray.cceceeccececcccsccccsccasssns

Shale, dark red..ccececccccccsccscccoccccancssss

Shale, greenish gray.cccececececccccssscsscccss

Limestone, light gray, very finely crystal-
line, interbedded with, shale, greenish
OrAYeeeceseosssocssssacssscscssssssscnssssncsss

Limestone, brownish gray, very finely
crystalline; contains pseudo-oolites,
Osagia, and fusulinids......cccevevccces ceae

Des Moines Series - Marmaton Group:
Shale, greenish gray.cceccececccecsesccecccccsacss
Shale, dark rede.e.ceececcoocsecescsssscsasssscssccsce
Shale, dark red, with olive mottling....¢.c.ee
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Depth, in feet

From

155.6
157.8
161.9

162.7
163.8

165.1
165.3
167.1

167.5

168.9
169.5

170.0

175.8
177.9
178.5
182.0

- 183.1
185.0

185.5
187.0
189.0

To

157.8
161.9
162.7

163.8
165.1

165.3
167.1

167.5

168.9

169.5
170.0

175.8

177.9
178.5
182.0
183.1

185.0

185.5

. 187.0

189.0
190.0



Test Hole 22-80

Location: Sarpy County, SE SW NE SE sec. 18, T. 13 N., R. 13 E.,
approximately 1350 feet north of south section line,
and 950 feet west of east section line.

Ground-level elevation: 1077.5 feet above mean sea level.

Started: June 17, 1980. Completed: June 17, 1980.

Total depth: 137.0 feet.

Description Depth, in feet

From To

Quaternary System:

TOPSO1leeceeaseoescecsssssccconcsscsacscscsccsos 0.0 - 3.0
Silt, olive gray, ClayeYeeeeecoecesccsascassaase 3.0 - 16.0
Silt, yellowish brown, clayey.eecceccecccesccosnse l16.0 - 23.5
Silt, reddish brown, clayeV.seececceccccscsscsnse 23.5 - 27.0

Clay, reddish gray.cccescccecccccsscaccscacsces 27.0 - 29.0

Clay’ reddish brown. ® & ¢ & & & 0 ¢ O "8 s e O s e 00 .. ® & & o0 29. 0 - 32. 5
Silt, reddish brown; contains sand, very fine
to fine.......................Q....l........ 32.5 - 32.7

Pennsylvanian System -~ Missouri Series -~ Kansas City Group:
Dennis Formation:
Winterset Member:
Limestone, orange, irregular crystalline;
contains pseudo-oolites, Osagia, fusulinids
and Ccrin0idS...ccceeesoccscscscssssvssssccasncoes 32.7 - 37.0
Limestone, light brownish gray, very finely
crystalline; contains pseudo-oolites,
Osagia, fusulinids, crinoids, and algal
material...ccececcceccssssssssccsccssacssccsce 37.0 - 39.2
Limestone, brownish gray, very finely
crystalline; contains pseudo-oolites,
Osagia, fusulinids, and crinocids............ 39.2 - 43.4
Limestone, light gray, irregular crystalline;
contains pseudo-ocolites, fusulinids,

braChiOpOdS, and CrinOidS............-...... 43.4 - 44-5
Limestone, medium gray, very finely
crystalline; contains fusulinids.....ceeece 44.5 - 47.3

Limestone, medium gray, very finely

crystalline, interbedded with shale, medium

XAV e e esoeessscosscsosssassssssossssancsssancses 47.3 - 50.0
Limestone, medium gray, very finely

crystalline; contains fusulinidS....cccceeees 50.0 - 51.0
Limestone, medium gray, very finely

crystalline, interbedded with shale, medium

QLAY e esosassssscsesssssscsosscscsosssssscscssnscscss 51.0 - 56.8
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Description Depth, in feet

From To
Shale, dark gray, interbedded with limestone,
dark gray..............‘..............CI.... 56.8 - 59.3
Limestone, dark gray, very finely
crystalline; contains crinoids...cceececececas 59.3 - 60.9

Limestone, medium gray, very finely
crystalline; contains crinoids....cceccecesas 60.9 - 62.4
Shale, greenish gray..cccecsececceccscssscccsesns 62.4 - 62.8
Limestone, greenish gray, very finely
crystalline; contains crinoids, Osagia, and
glauconite...cereceeceesccscsacsscccncsacanss 62.8 - 63.2
Stark Member:

Shale, greenish gray..cccceececcscceasscssasnsnce 63.2 - 63.4
Shale, black........0............l....'....... 63.4 - 65.4
shale’ dark gray. ® & & ¢ 9 & 2 & 6O O P O OO G O S P eSS SO0 e 65‘4 - 65.5

Canville Member:
Limestone, dark gray, very finely crystalline;
contains fusulinids, and crinoidS..ceceececss 65.5 - 66.3
Shale, dark gray.cccccececcessescsccscsccccscccssssce 66.3 - 66.9
Limestone, dark gray, very finely
crystalline; contains fusulinids, crinoids,
Osagia, and pyrite...cccieececeicnnccnnnnnes 66.9 - 69.1
Galesburg Formation:
Shale, greenish gray.cccccccecsceccssecscscnan 69.1 - 71.0
Swope Formation:
Bethany Falls Member:
Limestone, medium gray, very finely crystal-
line; contains fusulinids, Osagia and
algal material...cccceceesccccssccccssssccncs 71.0 - 74.1
Shale, Medium gray.ceeceeccecsccccsscscssansacs 74.1 - 74.9
Limestone, medium gray, very finely
crystalline, interbedded with shale, green-

1Sh Grayeeceecscccscsccasccosssscaconncsscassssns 74.9 - 76.0
Limestone, medium gray, very finely

crystalline; contains algal material........ 76.0 - 76.8
Limestone, light to medium gray, very finely

Crystallin@..eecceecessecscscccasscanssnsccssocs 76.8 - 78.1
Limestone, medium gray, very finely crystal-

line, interbedded with shale, dark gray..... 78.1 - 78.7
Limestone, medium brownish gray, very finely

crystalline; contains crinoids..ccccceccccas 78.7 - 79.2
Limestone, light to medium gray, irregular

crystalline...eeecceccccscsnsssacsccansonane 79.2 - 81.9

Limestone, medium brownish gray, very finely
crystalline; contains fusulinids, algal

material, and pyrite...cccecececesccscccccsens 81.9 - 82.3
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 82.3 - 83.4

Hushpuckney Member:
Shale’ dark gray..‘....‘.C.'..l...“'.".l.‘.. 83.4 - 85.2
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Description Depth, in feet

From To
Shale, blacK.::e.iicecsvescasteacrsncsscsnscsancses 85.2 - 85.3
Ladore Member:
Shale, medium to dark gray.cccecsescecsccscessccss 85.3 - 90.2
Hertha Formation:
Limestone, medium gray, irregular crystal-
line; contains pseudo-oolites, fusulinids,
and 0Sagi@eeesseececccacssecccsncscosscncnns 90.2 - 92,1
Shale, greenish gray.cccccccceccceccscsssaonsse 92.1 - 95,0
Shale, greenish gray, with red mottling....... 95.0 - 97.9

Limestone, medium gray, very finely

crystalline, interbedded with shale, green-

1Sh grayeeeeseeoecosssosscsssosnssossasaasnasns 97.9 - 100.2
Shale, greenish gray..ceceeeescccecscscsesases 100.2 = 100.7
Limestone, greenish gray, very finely

crystalline; contains fusulinids and

CrinOidS..ceceecsseassecsccascsccsoasensassasseass 100.7 - 101.4

Des Moines Series - Marmaton Group:

Shale, dark greenish gray..ceccceceecececceessess 101.4 - 102.9
Shale, dark red, with olive mottling.......... 102.9 - 108.0
Shale, olive, with red mottling...cececeeesees 108.0 -~ 110.0
Shale, dark red.eeeeveeeecscccoscscnssansesasesss 110.0 - 120.9
Shale, greenish gray, interbedded with

limestone, greenish gray.ecccceceesecscceessss 120.9 - 123.4
Limestone, medium gray, very finely

crystalline, interbedded with shale, green-

ish gray.ecccececscessacescsacnssacsascscscesss 123.4 - 124.0
Shale, greenish gray.ccecccecceccscesscccsscessss 124.0 - 134.0
Shale, dark red...ceeeecececesscccsccccncessss 134,0 - 137.0

Test Hole 23-80

Location: Sarpy County, SW SW NW SW sec. 18, T. 13 N., R. 13 E.,
approximately 1350 feet north of south section line,
and 125 feet east of west section line.

Ground-level elevation: 1027.0 feet above mean sea level.

Started: June 17, 1980. Completed: June 17, 1980.

Total depth: 152.0 feet.

Description Depth, in feet

From To

Quaternary System:
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Description Depth, in feet
From To

TOPSO1ileceveoccosocnessesccnnce seeesscectasanas 0.0 9.0
Silt, dark DrOWN...eeceeeeocecsesccssscsosscscass 5.0 15.5
Silt, dark brown, ClayeV.eceeeeeeeceosecaccncas 15.5 19.0
Silt, dark bluish grayecceeceecsccecss cessoeccse 19.0 38.0
Silt, dark bluish gray, clayeV.eececeeoaccnsses 38.0 45.0
Silt, medium gray..ccecceccecccoscesssosasccncas 45.0 56.0
Sand, very fine to very coarse; contains

gravel very fine to coars€....ccceecescccces 56.0 64.5

Pennsylvanian System - Des Moines Series - Marmaton Group:

Shale, orange..... ceeecescescs ctsessscesesnnen 64.5 65.0
Limestone, light gray, very finely crystal-

line; contains algal material..cecececccsces 65.0 65.5
Shale, greenish gray.cccecceescecscssessccscaacs 65.5 70.0
Shale, greenish gray, with red mottling....... 70.0 78.0
Shale, red..ccceee cevsesssescssesesesessesence 78.0 86.0
Shale, red, with olive mottling...ceeceece. cenee 86.0 91.0
Shale, dark gray.cceececscceccscscsasssnacasnse 91.0 92.0
Limestone, dark brownish gray, very finely

crystalline; contains brachiopodS...ccceeeee 92.0 92.4
Shale, dark gray...... teecsscssscssssssnsesaas cos 92.4 92.6
Shale, blacKk..iceeeteesaocsasscccascsascssssnsse 92.6 92.8
Shale, dark gray, interbedded with limestone,

dark grayeeceecsccceccces ceceesesassesssessses 92.8 93.7
Shale, 0live gray.cccceccecesoscoscssscsccsonsosssns 93.7 94.0
Limestone, reddish gray, very finely

crystalline; contains pyrite...ceeecccecscan 94.0 97.6
Shale, 0live gray.cecceceecsceocscssscscscccascccnas .o 97.6 104.5
Shale, medium to dark gray..ceeceesccccccesess 104.5 106.3
Limestone, medium gray, very finely

crystalline...cccececenscacssceccccnns eeeeee 106.3 106.8
Shale, medium gray.csseecesccssccscssssassssss 106.8 108.7
Limestone, medium gray, finely crystalline;

contains pyrite...cceceeccccsccssccccscasess 108.7 109.0
Shale, medium graye.c.ccecceessecssssccscscssscesss 109.0 112.2
Shale, dark gray.cseececececcsesscscscsoscacsssssss 112.2 123.9
Shale, dark gray, interbedded with limestone,

dark grayeccecsssesccsascssssssscscssccsasaecs 123.9 124.8
Shale, medium to dark gray, interbedded with

limestone, medium to dark grayeeeeecceceessees 124.8 126.2
Limestone, brownish gray, very finely

crystalline; contains algal material and

glauconit@..ceeeeccccocsccssccnas ceessscassss 126.2 127.1
Shale, greenish graye.scsececcsccecccccecssscesseess 127.1 129.3
Limestone, light gray, very finely crystal-

line; contains pyrite and algal material.... 129.3 131.2
Shale, medium grayec.ceeessceoesscscosasscsssenssss 131.2 132.5
Shale, dark gray..cccececesececsccscscscscscsacsess 132.5 134.3
Shale, blacKk..eceecesessessseocossasssscscsscassss 134.3 134.4
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Description Depth, in feet

From To
Limestone, light gray, very finely crystal-
line; contains algal material...cccccaccccss 134.4 - 137.0
Shale, medium to dark gray.ceccecceccecscsscecs . 137.0 - 139.2

Shale, medium gray, with interbedded lime-

stone, medium gray.ceecesececcscccscscsscesss 139.2 = 140.0
Limestone, medium gray, very finely crystal-

line; contains pseudo-oolites...... ceeeseess 140.0 - 142.1
Shale, medium grayeececseseccccccessssssseasesees 142.1 =~ 143.4
Shale, blacKk.:..eeeeeeseesaassssacosaessanesses 143.4 - 145.3
Shale, medium gray.cscececcceccccccsscecsseaeasssas 145,3 - 147.0
Shale, dark red.ceeeeseccessscccssoscsseacessses 147.0 = 148.6
Shale, 0livVe.eeeeseccccssccososasssossccssccesese 148.6 - 151.5
Shale, olive, interbedded with limestone,

OlivVe.cesecseesoesecscssesoossssasnsecssssesss 151.5 = 152.0

Test Hole 24-80

Location: Sarpy County, SE corner sec. 10, T. 13 N., R. 12 E.,
approximately 22 feet north of south section line,
and 188 feet west of east section line.

Ground-level elevation: 1077.5 feet above mean sea level.

Started: June 17, 1980. Completed: June 17, 1980.

Total depth: 182.0 feet.

Description Depth, in feet

From To

Quaternary System:

Road fill...ieeeceeccccocscrscsosscscscccsnnasss 0.0 - 7.0
Silt, dark DrOWNn..ceceeesessescccscccccsnnssnss 7.0 - 11.0
Silt, medium brOWN.:e.ceeveeocscsaascse ceaceccnna 11.0 - 26.0
Silt, dark brown gray, Clay€Yeeceeecsesscacccsss 26.0 - 30.1
Silt, dark gray, ClayeY.ceecececcesccccsncansss 30.1 - 32.5
Clay, medium DroWn...cc.ceeescesscssccscsesssscss 32.5 - 39.0
Silt, medium gray, ClayeY.eececessscccccssssses 39.0 - 49.5

Sand, very fine to very coarse; contains
gravel, very fine to very coars€...ccceesees 49,5 - 52,0
Gravel, fine tO COArSC.ccecescvcsssssssscssosse 52.0 - 71.0

Pennsylvanian System - Missouri Series - Kansas City Group:

Ladore Formation:
Shale, brownish yellow...... ceacsssesesssaaase 71.0 - 75.0
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Description

Shale, medium gray..ccceccecccccssssssccsansss
Hertha Formation:

Limestone, medium gray, irregular crystalline;
contains Osagia, fusulinids, pseudo-
oolites, and pyrit@..cceecececesscsccccncnnas

Shale, greenish graye..ccececscccecccsacasccccss

Limestone, brownish gray, very finely
crystalline; contains pseudo-oolites,
fusulinids, crinoids, Osagia and pyrite.....

Shale, greenish gray.ececececceccsccccsccscsaccsascs

Limestone, brownish gray, irregular
crystalline; contains pseudo-oolites,
Osagia, fusulinids, and crinoids....ccccec..

Des Moines Series - Marmaton Group:
Shale, greenish grayececeecceccccccesesasscssss
Shale, dark red.e.cceeceececcecccssscscsssssascssa
Shale, dark red, with gray mottling....cceeeee
Shale, dark red..c..... cecsesesassesncsasssnsss
Limestone, medium gray, very finely
crystalline; contains crinoids, and
fusulinidS.ececeseesccscvsscasscsaassosssasansss
Limestone, greenish gray, very finely
crystalline, interbedded with shale, green-
iSh grayeeessecocccscecsacesssescsscaccsosssaa
Limestone, medium gray, very finely
crystalline, interbedded with shale, medium
QLAY e eecosoooscscsasecssssossssscssassssscsasocs
Limestone, medium gray, very finely
crystallin; contains fusulinids, Osagia,
crinoids, and pyrite...ceccecceccscscsacsccss
Shale, medium to dark grayecceceecceccscsceccsccess
Shale, greenish gray..csccececceccacccasscossscs
Shale, greenish gray, with red mottling.......
Shale, dark red.cccececcecccccccccscscssccasannns
Shale, greenish gray...sccececccescccscscccnccce
Shale, dark red.sccececeecccccccsasssssscscncee
Shale, dark red, with yellowish brown
MOttling.ceeeeeeeeoscrecscosccccsonssasssnsnse cese
Shale, dark grayecececeecesccccesocssssscacssccces
Limestone, dark gray, very finely
crystalline; contains Osagid..ccceececcccann
Shale, dark greenish graV.ecececsescesccscccacsccs
Shale, dark o0live gray..cccccecececssccsenccoccs
Shale, medium to dark grayeeccceecscesccscececccns
Limestone, medium gray, very finely
crystalline; contains crinoids..cecccecceccssce
Limestone, medium gray, very finely
crystalline, interbedded with shale,
Medium grayeceseccescccscssosssncsssossscnsss
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Depth, in feet
From To
75.0 - 78.1
78.1 - 79.7
79.7 b 87.0
87.0 -~ 88.2
88.2 - 89.3
89.3 - 90.3
90.3 - 100.1

100.1 - 103.4
103.4 - 104.0
104.0 - 107.9
107.9 - 108.0
109.0 - 110.2
110.2 - 110.5
110.5 - 111.1
111.1 - 113.4
113.4 - 120.0
120.0 - 124.0
124.0 - 125.2
125.2 - 127.0
127.0 - 130.1
130.1 - 134.8
134.8 - 137.4
137.4 - 138.0
138.0 - 141.1
141.1 - 142.0
142.0 - 143.5
143.5 -~ 144.8
144-8 - 145.0



Description

Depth, in

feevr

Limestone, medium gray, very finely
crystalline; contains crinoids and algal
material..ccececececcsccscsccscccccsocnasonsscs

Shale, 0livVe.iceeeioseceesosccsosenncsssasoscsssas

Shale, medium gray....

® © 8 09 600080000 0008 s e e

Shale, medium gray, with olive mottling.......
Shale, medium gray, with red mottling.........
Shale, dark graye.cccceccececescceccscsascsscscsseases
Shale, dark gray, interbedded with limestone,
dark gray.cscecccececsascscccccccsssssssscacassssnse
Shale, blacKk:ceceeesoeeseecccccasoscssacssosas
Shale, medium gray..cecececceccscescasccsssaccacs
Shale, dark gray, interbedded with limestone,
dark gra@Vecceccesssscsscsaccmecscansncsnsssssas
Shale, medium grayeescescoeocescsccosssconsscnsse
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray...
Limestone, medium gray, very finely crystal-
line; contains algal material and pyrite....
Shale, medium to dark gray..... cecocosasssssnse
Shale, dark grayecececcececcscsccccccssoscsascssssacasss
Shale, dark gray, interbedded with lime-
stone, dark gray.c.cccecsececcccecncssasccccnces
Shale, medium to dark grayeeececeeccecessccccccscss
Shale, dark red, with gray mottling...cceeeses
Shale, dark gray.ccccececcescccsccsccscssccsccas
Limestone, light gray to white, very finely
crystalline..ceceeeeescocccccsccccnscnassnas

Test Hole 25-80

From

145.0
147.4
149.6
155.6
158.2
160.1

165.6
166.0
166.1

169.6
170.0

170.5

171.5
173.0
175.0

176.1
176.3
177.1
177.8

179.6

To

147.4
149.6
155.6
158.2
160.1
165.6

166.0
166.1
169.6

170.0
170.5

171.5

173.0
175.0
176.1

176.3
177.1
177.8
179.6

182.0

Location: Sarpy County, SE SW SW SE sec. 8, T. 13 N., R. 12 E.,
approximately 21 feet north of south section line,
and 492 feet east of half section line.

Ground~level elevation:

Started: June 18, 1980.

Total depth:

212.0 feet.

1147.0 feet above mean sea level.

Completed:
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Description Depth, in feet
From To
Quaternary System:
Road fill....ceeeesceressnccsscsssccsnssscnnsass 0.0 - 5.0
Silt, dAark DYOWN.eeecescesssscsscesnsssascsscss 5.0 - 7.0
Silt, medium brown, clayeyY.eceeeecesecess cecenee 7.0 - 17.0
Silt, olive gray, clayey.eeeeeeceosccccossacanas 17.0 - 21.5
Silt, light reddish brown, clayeYe.eeeoeceeos ‘o 21.5 - 28.4
Clay, Olive gray.ccseccecscescscsccccsccssssanscs 28.4 - 38.0
Clay, dark grayeceee.e. seesesesssscessscescnncnse 38.0 -~ 45.5
Sand, very fine to very coarse; contains
gravel very fine tO COArsS@...cececccccccccas 45,5 - 51.0
Clay, dark bluish gray....... essesssssscensens 51.0 - 72.0
Clay, dark o0live DrOWN....ecoceeesscccsscoccnscse 72.0 - 77.0
Clay, very light gray to white...ccceeeene csee 77.0 - 79.0
Clay, light brownish gray...cccceceescecesscecss 79.0 - 82.0
Clay, reddish brown; contains sand, very fine
tO fine.iceeeeeeeeceoeesccecasesccscssonsacnsnas 82.0 - 84.0
Sand, very fine to medium....ccceceescccncnccs 84,0 - 93.0
Sand, medium to very coarse; contains gravel, 7
fine tO COArSE.ccvcecsecscssccsasssssssancne 93.0 - 095.0
Cretaceous System - Lower Cretaceous Series - Dakota Group:
Clay, dark bluish gray..cccsceeccossscccssccce 95.0 - 121.2
Pennyslvanian System - Missouri Series - Kansas City Group:
Dennis Formation:
Stark Member:
Shale, blacK...ceceecessaccesasoccsascscnsanensase 121.2 = 122.1
Shale, dark grayeescccccecsesccccccscscscccoccccns . 122.1 - 123.5
Canville Member:
Limestone, dark gray, very finely crystalllne,
interbedded with shale, dark grayeeeeeeeess. 123.5 - 124.5
Galesburg Formation: }
Shale, medium gray..cceeeoeeescesccscscssasssss 124.5 - 130.1
Shale, greenish gray..cceccesceccecececcceeseces 130.1 == 132.3
Swope Formation:
Bethany Falls Member:
Limestone, medium gray, very finely crystal-
line, interbedded with shale, greenish gray. 132.3 - 136.4
Limestone, light to medium gray, very finely
crystalline, interbedded with shale, medium
YAYeeeeoeseoscosssssssssossssscssecssssssnsess 136.4 - 139.8
Shale, medium to dark gray, interbedded with
limestone, medium to dark gray.eceecececececess. 139.8 - 140.3
Limestone, brownish gray, very finely
crystalline; contains pyrit€...ccccececcececes . 140.3 - 144.4
Hushpuckney Menber:
Shale, medium gray.eeceeeecscecscsccscscsecseases 144.4 - 146.3
Shale, blaCK.ecceecseeeseescsccsscsscscscseaseases 146.3 - 146.4

Ladore Formation:
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Shale,

Description

dark gray ..... ® ® & 8 066 08 0600 605080 0080600088000

Hertha Formation:
Limestone, brownish gray, very finely
crystalline; contains abundant fusulinids,
and pPyrite..cceecccacsccssscscassacososcasace

Shale,
Shale,

Limestone, brownish gray, very finely crystal-

medium gray...I.‘........I...l...‘.....
greenish gray.ececesecessssscacsesasasosas

line; contains algal material...ccecesesccas

Shale,

dark greenish grayececccccecccscccoscscess

Limestone, brownish gray, very finely
crystalline; contains abundant fusulinids,
crinoids, and algal material....cccceeevecen

Des Moines Series - Marmaton Group:

Shale,
Shale,

dark gray........".....‘.I.....‘......
greenish gray, interbedded with

limestone, greenish gray..ceceeccecccscsaces

Shale,
Shale,
Shale,
Shale,

greenish gray.ecececececsesscsesccacsca cecne
FeA. e eeeseocosoasossssssssscasossasnsscncs
greenish grayecceccecscecsccscasscsssansne
greenish gray, interbedded with

limestone, greenish gray..cccceececcecccacans

Shale,
Shale,

greenish gray....-....‘.‘..“...l..‘...
greenish gray, interbedded with

limestone, greenish gray.cecececcceccsasanss

Shale,
Shale,

greenish gray...I.....II....O‘.....I...
greenish gray, interbedded with

limestone, greenish gray..ceecececcecsccanes

Shale,
Shale,
Shale,
Shale,
Shale,
Shale,
Shale,

greenish graye.cccsceccscscscccscscasacansses
YEA.eeeeeecooosccssonssssoccscsasssasacsne
greenish gray.ccccecescesescsscscscssassscns
b o=«
red, with yellow mottling........ ceecas
dark gray.ceccccccsceesscccsscoscsnsesas

Olive.-............---..oo-............

Limestone, light gray to white, very finely
crystallinel.....".........................

Shale,
Shale,

dark gray, with olive mottling....e....

oliveoooonooo...otl..o.ooooo'c...c.o.o.
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Depth, in

feet

From

146.4

150.5
152.1
156.3

160.9
162.1

162.4

163.9

172.6
176.0
178.2
178.9

180.1
182.0

182.4
183.5

185.0
190.5
192.0
194.8
195.5
198.0
206.2
207.0

207.2
208.3
211.5

To

150.5

152.1
156.3
160.9

162.1
162.4

163.9

172.6

176.0
178.2
178.9
180.1

182.0
182.4

183.5
185.0

190.5
192.0
194.8
195.5
198.0
206.2
207.0
207.2

208.3
211.5
212.0



Location:

Ground-level elevation:

Started:

Test Hole 26-80

Sarpy County, NW NW SW NW sec. 18, T. 13 N., R. 12 E.,
approximately 1550 feet south of north section line,

and 25 feet east of west section line.

1104.5 feet above mean sea level.

June 18, 1980. Completed: June 18, 1980.

Total depth: 300.0 feet.

Description

Quaternary System:
Road fill...l.l...l...l..l.......O...I..'.0.0.

Silt,
Silt,
Silt,
Sand,
Clay,
Sand,

medium brOWNn....eeeesscsccccssoscscsssance
yellowish brown....ccceececceccascscscacas
medium brown...eeeeeceecececessoscasscnseca
very fine to medium.cececceeceesacncncccan
dark bluish gray.ecccececceccccecsccscsosns
very fine to very coarse; contains

gravel’ very fine to coarse.'.....‘.......l.

Clay,

dark bluish gray; contains sand, very

fine tO fine........................--..-...

Clay,

yellowish brown; contains sand, very

fine tO fine..ooo.o.ooocu...ao..ooc...l...ul

Sand,

very fine to very coarse; contains

gravel, fine tO ccarseo...ooo..onsooo.oo.-.o

Cretaceous System - Lower Cretaceous Series - Dakota Group:

Sand,
Sand,

Very fine to fine.....................l.
very fine to very coarse; contains

gravel fine tO COArSE.cccceseeessosscsscsasccs

Sand,
Sand,
Sand,

very fine to mediumM.eceeccececssessccccns
very fine to fine'....................l.
very fine to very coarse; contains

gravel, fine to coarse......cceececccscccscs

Sand,
Sand,

Very fine to coarse....I................
very fine to very coarse; contains

gravel, coarseoo-o..-.o'..c..ouooc...oo.o'oo

Clay,

brownish yellow; contains sand, very

fineo..oo..00.0..000.0.............0.'......

Clay,

Shale,
Shale,
Shale,

Pennsylvanian System - Des Moines Series - Marmaton Group:

olive gray; contains sand, very fine....
MEeAdium grayeeeccececcscsesscascesccssnses
medium gray, with red mottling.........
red, with gray mottling..ccececccecsccess
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Depth, in feet
From 22
0.0 - 6.0
6.0 - 13.5
13.5 - 22.0
22.0 - 30.0
30.0 - 33.5
33.5 - 64.0
64.0 - 71.5
71.5 - 74.0
74.0 - 76.4
76.4 - 80.0
80.0 - 102.0
102.0 - 112.0
112.0 - 132.0
132.0 - 152.0
152.0 - 167.0
167.0 - 182.0
182.0 - 197.7
197.7 - 204.0
204.0 - 205.1
205.1 - 208.0
208.0 - 211.2
211.2 - 216.3



Shale,
Shale,

Description

dark gray'."lI...".‘.'...‘......‘....
dark gray, interbedded with limestone,

dark gray...o..o.‘....o.....-..lo‘.oo.o.o....

Shale,

greenish gray.ccecesscecascsssccsssansa

Limestone, brownish gray, very finely
crystalline, interbedded with shale,
greenish gray.....O........................Q

Shale,
Shale,

greeniSh gray-...oo...c..no......o.....
dark gray.-.o.-l...co..-.--u.......o.oo

Limestone, dark gray, very finely crystalline;
contains fusulinids and Osagid@...ccceveeecns

Shale,
Shale,

dark red.....‘.......i..........l..ll..
dark red, with gray mottling..eeececcee

Limestone, light gray, very finely
crystalline; contains algal material....cee.

Limestone, light brownish gray, very finely
crystalline; contains algal material........

Shale,
Shale,

medim gray ....... ® 6 8 ® 5 0 5 8 0 O 0" O O SO e L O e
medium gray, with red mottling....ccec..

Limestone, brownish gray, irregular crystal-
line; contains pseudo-o00liteS..ccceccecencss

Cherokee Group:

Shale,
Shale,
Shale,
Shale,
Shale,

blacko..o.o.o...o.o....-.o-oo.-....0‘.o

mediun‘ gray.....I....I............l...‘
red, with gray mottling...ceceecececcces

olive......0....--0......0.00...l.'..0-

olive, interbedded with limestone,

olivet...ll.....00..00.....;....;...'..ucl..

Shale,
Shale,
Shale,

oliveoooo0.c.OO.o.c..o.o.o-o.o.oo..no-0

red.o..-00'.0...........0...00‘...-oooo

red, with olive mottling..ceeceecescecces

Sandstone, dark gray, very fine to fine,
well cementedeceeeeceeeccssscsscccscsssssons
Sandstone, light gray, very fine to fine,
well cemented..ceeececccsscccscosasasssassns
Sandstone, medium brown, very fine to fine,
well cementedececceseeccensccccannncsnssonnas

Shale,

medium to dark gray..... ceeesscsssensss

Sandstone, dark bluish gray, very fine to
fine, well cemented.....‘..‘....’...l.......

Shale,
Shale,
Shale,
Shale,

Medium grayeseeeccescscescscssoscsscsscasass
0liVeiseeeeeeeecocosocsooosossssosccncscas
0live DrOWN...cceeeeeccecscencssscsccsnsse
red, interbedded with limestone,

medium gray. ® & @ » 4 5 5 6 S O S PG O OO O SO S S e LN O OO S e o
Limestone, -brownish gray, very finely
crystalline. ® & & & & 0 ¢ & 0 O O O P S S OO S S PSSO O S e s e o0
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Depth, in feet

From

216.3

219.5
219.7

221.5
224.8
225.9

227.0
227.3

231.0

231.4

233.1
233.6
235.2

238.0

239.1
241.5
245.0
246.2

247.5
248.0
250.6
257.0
263.4
265.0

265.7
269.6

271.2
272.1
273.0
276.0
277.3

279.0

To
219.5

219.7
221.5

224.8
225.9
227.0

227.3
231.0
231.4

233.1

233.6
235.2
238.0

239.1

241.5
245.0
246.2
247.5

248.0
250.6
257.0
263.4
265.0
265.7

269.6
271.2

272.1
273.0
276.0
277.3
279.0

279.6



Description Depth, in feet

From To

Shale’ mUlti—COlored.......................... 279.6 - 289.5
Shale, greenish gray.cccccseeccessssasscseascses 289.5 - 292,0

Devonian System:
Dolomite, medium brown, finely crystalline.... 292.0 - 300.0

Test Hole 27-~80

Location: Sarpy County, NW NW NW NW sec. 12, T. 13 N., R. 12 E.,
approximately 105 feet south of north section line,
and 22 feet east of west section line.

Ground-level elevation: 1101.5 feet above mean sea level.

Started: June 20, 1980. Completed: June 20, 1980.

Total depth: 257.0 feet.

Description Depth, in feet

From To

Quaternary System:

Road fill.eieeeeosoocansasaseasosassacnsnsanss 0.0 - 3.0
Silt, yvellowish brown, clayeY.eceescececcocosccses 3.0 - 13.5
Silt, olive gray, ClayeV.ccceeeeseescconcccsna 13.5 - 28.0
Silt, reddish brown, ClayeV.ccececescessoaccesas 28.0 - 39.0
Silt, yvellow reddish bhrown, claye€Veeceeeecoeosas 39.0 - 82.0
Clay, OliVe graY.eeecececooessosscsssssosscnssss 82.0 - 90.0
Clay, light grayeccecccececscccscscccccscscsnssanas 90.0 - 104.0
Clay, light gray; contains sand, very fine

to finE@.ceeseesecsossocsccssossnsscnccnseaases 104.0 - 116.9
Sand, very fine to coarse€....ccceeccectcccscass 116.9 -~ 124.5
Clay, olive gray; contains sand, medium....... 124.5 - 137.0

Cretaceous System - Lower Cretaceous Series - Dakota Group:

Sand, very fine to fine....ccceceeetecacnccess. 137.0 = 152.0
Sand, very fine to very coarse; contains
gravel' medium...............l.......‘.‘.... 152.0 -162.5

Shale, orange yelloW..c.cceooesscsscccccscssss 162.5 = 165.2

Shale, orange yellow; contains some sand, very
fiN@iiveeeeeeesscecacosncsnsnassscscsnsnssnssse 165.2 = 166.7

Shale, greenish gray.ccecccecececscecsccscsccesss 166.7 - 167.0

Pennsylvanian System - Des Moines Series - Marmaton Group:
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Description Depth, in feet

From To

Shale, red.ieeeceseeccaceascsncossscssnsanscnsass 167.0 - 169.5
Shale, red, with olive mottling....ccececeeee. 169.5 - 170.5
Shale, redeeeereeooeeesscsssssscscncsscsssssss 170.5 - 176.0
Shale, red, with olive mottling...cececeeecees 176.0 - 179.5
Shale, dark grayecccecesecccesccccscscsccascsascns 179.5 - 181l.1
Limestone, dark gray, very finely crystalline;

contains algal material and pyrite.......... 181.1 - 181.4

Shale, medium to dark grayeeeceoecscececseesscecss 181l.4 - 182.0
Limestone, dark gray, very finely crystalline;

contains algal material.....ccececeeecsecssess 182.0 - 183.0
Shale, dark gray..... cscsecsecesssssssassssces 183.0 - 184.5

Shale, medium gray.ccccececsccascssosesscasssecsss 184.5 - 187.1
Limestone, dark greenish gray, irregqular

crystalline; contains pyrite.....ccecceecesess 187.1 - 190.4
Shale, greenish gray...cecceecececescssccscssss 190.4 - 191.0°
Limestone, greenish gray, very finely

crystalline, interbedded with shale,

greenish gray.eceescececcccaccssscscscsscasnecas 191.0 - 193.1
Limestone, olive gray, very finely crystal-

line, interbedded with shale, olive gray.... 193.1 - 194.5
Shale, OliVe..cceeesssseosonssscsssscsccsseaaseass 194.5 - 196.0
Shale, medium greenish gray.eceeecescceccscess 196.0 - 203.0
Shale, dark gray...ccceeececcccccccasccsscaases 203.0 - 210.7
Limestone, dark gray, very finely crystal-

line; contains fusulinids and pyrite........ 210.7 - 211.2
Shale, blacKk...cceeecoessccsssscscsccssscscasses 211.2 - 211.3
Shale, greenish gray...eecccececcecccccscssses 211.3 - 212.1
Limestone, dark gray, very finely crystal-

line; contains algal material and "black

INCluSiOoNS" cieeecececseccsosssncsssessscancsees 212.1 - 212.9
Shale, blaCK.::cseeosseececcncocsssssasasescnnass 212.9 - 213.4
Shale, dark gray.eceececescccescsessscssssessss 213.4 - 215.0
Shale, greenish gray, interbedded with lime-

stone, greenish gray.cccececsscecscccesacssses 215.0 - 218.1
Limestone, dark gray, very finely crystalline. 218.1 - 218.5
Limestone, greenish gray, very finely

crystalline; contains crinoids....ececceeeee.. 218.5 = 219.0

Shale, greenish graye.cccsecscesccscscscscesses 219.0 - 219.4
Shale, dark grayeceececcescscesscscesssscsassessss 219.4 - 223.1
Limestone, medium gray, irregular crystalline. 223.1 - 224.0
Limestone, light gray to white, very finely

crystalline; contains pyrite, glauconite,

and algal material...ceccccccescscosccecccsss 224.0 - 228.4
Shale, greenish gray..ceccceesccoscescscsssecsss 228.4 - 232.1
Limestone, brownish gray, very finely

crystalline; contains pseudo-oolites,

crinoids, and algal material...cecccececceass 232.1 - 234.2

Cherokee Group:
Shale' black.......Q......Q...‘...l......'...‘ 234.2 —236.9
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Description Depth, in feet

From To
Shale, reddish gray..cceecee.e ceccscessesssssesss 236.9 - 241.5
Shale, olive..................‘.O..l.......... 24105 -.242.7
Shale' red..............I..I.O......l...!..l.. 242'7 —244.9

Shale’ Olive red.o-.o...o.-.-...l..o.o.o.o...o 244.9 b 253:2
Shale, redoo-.-oo..o....l....oo...o...-..-.... 253.2 - 255.6
Shale' Olive red-...oo.o........-..oo.o...n.n. 255.6 - 257.0

Test Hole 28-80

Location: Sarpy County, SW SE SE SW sec. 3, T. 13 N., R. 12 E.,
approximately 26.5 feet north of south section line,
and 3150 feet west of east section line.

Ground—-level elevation: 1147.0 feet above mean sea level.

Started: June 23, 1980. Completed: June 23, 1980.

Total depth: 317.0 feet.

Description Depth, in feet

From To

Quaternary System:

ROAA fill.eeeeeeeessccscsasnsssscnsasssssoanssnse 0.0 - 6.0
Silt, olive gray, clay@Y.ceceeccocecsccsoscacsaans 6.0 - 14.0
Silt, light olive gray, clayeY.eecceseoecsccoas 14.0 - 24.0
Silt, reddish brown, clayey.ccceeececcesnsscnne 2.0 -~ 28.5
Clay, reddish brown...cccceesecscccsccscsascscs 28.5 - 36.0

Silt, orange brown, clayeY.ececeescocesccoascccs 36.0 =~ 49.0
Clay, reddish brown; contains sand, very fine

tO fine.cveeeeeeconccessancscsosccccasancns .o 49,0 - 57.0
Sand, very fine tO COArS€@..cceseccccscssacssscs 57.0 - 58.5
Clay, olive gray; contains sand, very fine

to fine.......'............‘...C...'........ 58.5 - 89.0
Clay, medium gray; contains sand, very fine
to fine...............'...................'. 89.0 - 90'5

Pennsylvanian System - Missouri Series - Kansas City Group:
Sarpy Formation:
Westerville Member:
Limestone, medium brown, very finely
crystalline; contains pseudo-oolites,
fusulinids, and Osagia...cccceccceccccecaccs 90.5 - 094.1
Limestone, light to medium brown, very finely
crystalline; contains pseudo-oolites,
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Description Depth, in feet

From To
fusulinids, and Osagi@..cicececcscscccacosacsce 94.1 - 94.8
Limestone, orange brown, very finely

crystalline; contains pseudo-oolites, and
0Sa@gia@cececsescecscscssocscosssscccsconsoscscs 94,8 - 97.0
Shale, orange YellOW..eccecosecsossccascaasans 97.0 - 100.0
Wea Menmber:
Shale, 0live gray.eceeceeseccscaccsccsaseasssssss 100.0 - 101.0
Shale, blacK..eeeeeesosecsssasescscscssessssses 101.0 - 103.0
Fontana Formation:
Shale, 0live gray.eecececeeacecscsecsscsccsacsasaseaecss 103.0 -~ 111.4
Dennis Formation:
Winterset Member: .
Limestone, light brown, very finely
crystalline; contains pseudo-oolites,
fusulinids, Osagia, and pyrite.......ccc.... 111.4 - 112.8
Limestone, light gray, very finely
crystalline; contains pseudo-oolites,
fusulinids, Osagia, and pyrit€.cceecceceeesss 112.8 - 117.1
Limestone, medium to dark gray, very finely
crystalline, interbedded with shale, light
to medium gray.cecececcesscccesoscasccssscssses 117.1 = 117.8
Limestone, medium gray, very finely
crystalline; contains pseudo-oolites,
fusulinids, and crinoidS...cecceceeccccccscees 117.8 = 122.4
Limestone, light to medium gray, very finely
crystalline, interbedded with shale, light

to Medium gray.eeoecsescccscassacsaccsssassas 122.4 - 130.0
Shale, medium gray, with interbedded lime-

stone, medium gray..cccceccececescccssccsssess 130.0 - 134.7
Limestone, dark gray, very finely crystal-

lineeeserseeeceseccsoscessosscscsscssecscacsas 134.7 - 136.0

Shale, medium gray..cceccesecceesccccsccsscsssess 136.0 - 137.3
Limestone, dark gray, very finely crystal-
line, interbedded with shale, medium gray... 137.3 - 138.0
Shale, medium gray, interbedded with lime-
stone, medium gray...cccececcessecsscccscessess 138.0 =~ 139.8
Limestone, dark gray, very finely crystal-
line; contains crinoidS..cceceeccecccccocecses 139.8 - 140.6
Stark Member:
Shale, medium gray.cceseccceccccocscsccacecnssesss 140.6 - 141.0
Shale, blaCKk.ceeeseeccososssacescocsasssaneesss 141.0 =~ 143.1
Canville Member:
Limestone, dark gray, very finely crystal-
linEe.ciceeeeccenccosncoosscsnacsosaccsscnssess 143.1 - 143.3
Shale, dark graYeeeeececesscescscsccscoscsessseasss 143.3 =~ 144.0
Limestone, dark gray, very finely crystal-
line; contains crinoids, algal material,
and pPYyrite.cecececcececccsaceacocccsesccacaes 144,0 - 144.7
Galesburg Formation:
Shale, dark greenish gray...ccceececeeccceccss 144,7 - 146.1
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Description Depth, in feet

From To

Swope Formation:
Bethany Falls Member:
Limestone, medium gray, very finely crystal-
line; contains pseudo-oolites, fusulinids,
crinoids, Osagia, and pyrite..c.ccceeceeeceees 146.1 - 147.2
Shale, greenish gray...ccceececesccecasscececess 147.2 - 150.2
Limestone, medium gray, very finely crystal-~
line; contains pseudo-oolites, fusulinids,
and 0sagi@.ccccecececscscscccscaccsncansecsass 150.2 - 152.3
Limestone, medium gray, very finely
crystalline, interbedded with shale,
Medium gray.eccesescessesccscscsessssscasasseas 152.3 =~ 156.0
Limestone, light gray, very finely crystal-

line; contains algal material.....c.ce000s.. 156.0 - 157.0
Shale, medium gray, interbedded with lime-

‘stone, medium gray..cccecccescescsscasesscss 157.0 = 158.0
Limestone, brownish gray, very finely crystal-

line; contains bryozoan and crinoids........ 158.0 - 158.3

Limestone, light gray, very finely crystal-
line; contains brachiopods, chert, and
PYLite.cceeeeceoessccossssscsacssssssscasanaecs 158.3 = 162.0
Hushpuckney Member:
Shale, medium gray..csceccececscsssscsscsssssess 162.0 = 164.0
Shale, dark grayeecececscscccccaccsssscasscecsss 164,0 - 164.2
Ladore Formation:
Shale, medium gray..cccesceceseccesscccsossacanes l64.2 - 168.6
Hertha Formation:
Limestone, light brownish gray, very finely
crystalline; contains Osagia, and algal
material...ceeccsescesscsscssossassansassesses 168.6 -~ 170.2
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 170.2 - 175.0
Shale, greenish gray..ccsececececccesscscscaecssses 175.0 - 178.1
Limestone, medium gray, very finely
crystalline; contains algal material...... .. 178.1 - 179.0
Shale, medium gray..ccccecesecscssesccscssscss 179.0 - 179.7
Limestone, medium gray, very finely crystal-
line; contains fusulinids, algal material,
and pyrite..cceececsccccccccssoccsccsssances 179.7 - 180.6

Des Moines Series - Marmaton Group:
Shale, medium gray.ecceeccececscecssccesasssssses 180.6 - 187.0
Shale, dark graye.ccccecessenceccsssccaascessss 187.0 - 188.0
Shale, dark gray, with red mottling.....¢..... 188.0 - 190.1
Shale, dark gray, with red mottling, inter-
bedded with limestone, dark gray...ceccece.. 190.1 - 190.3
Shale, red.ceeeesoscoaccssecccssossassssscssess 190.3 - 198.0
Shale, red, interbedded with limestone, medium
YAYeecsocsccscsccscscsssacssscsscsssssssssccsssss 198.0 - 200.1
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Description Depth, in feet

From To

Limestone, medium gray, very finely crystal-

line; contains algal material.....ceeeeeeee. 200.1 - 200.5
Shale, greenish gray, with red mottling....... 200.5 - 216.6
Shale, red...... ceccerssesesssssssssscnssesess 216,6 - 225.9
Shale, dark gray..ccccececesccscccsccsseasscsssses 225.9 = 226.8
Limestone, medium gray, very finely crystal-

line; contains crinoids...cceecccccanss ceeses 226.8 - 227.9
Shale, OlivVe.icicieeesesccosssassnssassnsnnnas 227.9 - 233.1
Shale, dark gray.cccsccccsesccsccssccsssscsassss 233.1 = 234.5
Limestone, medium gray, very finely crystal-

line; contains pyrite...cccececececescccceass 234.5 =~ 239.2
Shale, olive, interbedded with limestone,

Medium grayeecesesssessscasccesccseasasacscsas 239.2 - 240.0
Shale, 0livE€ieeeeseeses ceesessceccsncsasccsse. 240.0 - 242.1
Shale, medium gray, with red mottling......... 242.1 - 244.0
Shale, dark gray.cceccesccecccccscsscscscssances 244.0 =~ 253.5
Shale, medium gray..ceccecccecccsecasacssasasas 253.5 = 257.0
Shale, greenish gray.cccscescsscssssaseacsaase 257.0 = 260.7
Limestone, brownish gray, very finely

crystalline; contains pyrite....eceeecececes. 260.7 - 261.8
Shale, medium gray.ececesscccecscscsccsscssaseases 261.8 - 262.7
Shale, dark graye.ccecscesseesecsecsscssascsnsseasss 262.7 = 264.8
Limestone, brownish gray...cceceececeeccccceces 264.8 <~ 265.7
Shale, medium gray..cceeeeccecscscssoscssaasses 265.7 = 267.8
Shale, medium gray, interbedded with lime-

stone, medium gray..ceceeecescosccsccscacscssces 267.8 - 269.6
Shale, medium gray..ccccececessececscsoscsssss 269.6 =~ 274.8
Limestone, brownish gray, very finely

crystalline; contains Osagia, and algal

material..ceeeescecsescscosasscssansascansess 274.8 =~ 276.1

Cherokee Group:

Shale, medium gray.cccoceeccececccsccsscccassesas 276.1 - 277,0
Shale, blaCK.eeeeeeeoeeeessesssoscnscssscassess 277.0 =~ 278.4
Shale, dark gray.ccceeccscccccsesssccsssscscsces 278.4 =~ 278.9
Shale, red..cccceaccseccscaceososcnsasssssncaecs 278.9 - 283.7
Shale, OlivVe.eeeereeececnsossecsnsssncsscsssess 283.7 =~ 284.5
Shale, medium gray..ceescecccsescescsccsccscscsasass 284,5 =~ 287.0
Shale, red..icceeeeseeccssasassscssssncsccesesss 287.0 =~ 290.2
Limestone, medium gray, very finely crystal-

line; contains algal material....ceceeeeeees 290.2 =~ 290.7
Shale, red..eeeeceessessscssccscsssssssscsanss 290.7 - 306.1
Shale, red, with gray mottling......ceeeeeese. 306.1 - 307.0
Sandstone, olive gray, very fine to fine,

well cemented...ccececcecceccccscnsesnassenses 307.0 - 308.5
Shale, medium gray..ccceceacescscscascasecaecsss 308.5 - 310.0
Shale, 0liVEeeieiseeoseassaccssosocsonsssnssssnsss 310.0 <~ 310.3
Shale, red..cceeeesecescesssascsescscsanassssssnees 310.3 - 316.2
Shale, 0liVe.cceeeecesocccacscsscssccssncsssess 316.2 - 317.0
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Test Hole 29-80

Location: Sarpy County, NE NE NE NE sec. 1, T. 13 N., R. 12 E.,
approximately 110 feet south of north section line,
and 25 feet west of east section line.

Ground-level elevation: 1117.5 feet above mean sea level.

Started: June 19, 1980. Completed: June 19, 1980.

Total depth: 257.0 feet.

Description Depth, in feet

From To

Quaternary System:

Silt, yellowish brown...cceeeeccacccscscscosacas 0.0 - 6.0
Silt, OliVe gray.ccesceccscccaccscccccnsscascs 6.0 - 9.0
Silt, vellowish brown..ccceceeeesccoscessscsaccsns 9.0 - 10.5
Silt, OliVe graye.ceececccsccascscscscacnsassasson l10.5 -~ 1ll.0

Silt' rust brown-ooooc.COI..CQQ...'..O.....o.. lloo 17-5

Silt, reddish brown, Claye€V.cceccecssscecsscascse 17.5 - 22.0
Silt, yellowish red browWn..cececcececsceccccoosss 22.0 -~ 25.0
Clay, yellowish brown, SiltV.ceceecceccesccaces 25.0 - 33.0
Clay, OlivVe graY.seesescecccasssacscacccnsnssss 33.0 - 39.0
Clay, olive yellowish gray.cccecescecscescoscscess 39.0 - 47.0
Clay, olive yellowish gray; contains sand,

MEALUM: s eeeeesascosaaosassccsossossssssssssnsse 47.0 - 55.0
Clay, olive gray; contains sand, medium....... 55.0 - 60.0
Sand, very fine to CO3rs€...ccieeccccccccscnne 60.0 - 62.0
Clay, Medium gray.ecceseecccscecscasecscssasssncess 62,0 - 64.0
Clay, OliVe grayeseeecececcccscccsscssscasssecsnaa 64.0 - 67.0
Clay, yellowish brown...... cececeseseasessesaea 67.0 - 70.5
Clay, medium gray.eececcsoccsccsssccscasssscscas 70.5 - 72.0
Clay, OlivVe grayeceeesacceccsccscsacssssnansccsss 72.0 -~ 73.0
Clay, dark grayeecsceccsccccsccscssscoccscsnccsnas 73.0 - 77.0
Clay, dark bluish gray..cssesecescsccsscaccsns 77.0 - 92.0

Clay, dark bluish gray; contains sand, medium. 92.0 - 101l.0
Clay, light gray; contains sand, medium....... 101.0 - 107.0
Sand, very fine to very coarse; contains

gravel, very fine to coars€...ceeceeecccesess 107.0 = 122.0

Cretaceous System - Lower Cretaceous Series - Dakota Group:

Sand, very fine to fine...ceececevescccrsccceses 122,0 - 148.0

Clay, orange; contains sand, medium te coarse. 148.0 - 152.6

Sandstone, reddish gray, very fine, slightly
cemented...ccceeceecocsccsacsscsscaccnscacssas 152,6 - 152.8
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Description

Pennsylvanian System - Missouri Series - Kansas City Group:

Swope Formation:
Bethany Falls Member:

Limestone, brownish gray, very finely crystal-
line; contains crinoids and "bklack
InCclusionsS"..cceeeeesecsceccocsesccsscsansens

Hushpuckney Member:
Shale, greenish gray.c.cccescecccccscccssncnas
Shale, blaCK.ceoeeeeescesssavsnscccscasessanesss
Ladore Formation:
Shale, greenish gray..ccceesecescccscacesscssnnas
Shale, 0livVe.cceeeececsoscscsacaccccsncnsscnccas
Hertha Formation:

Limestone, brownish gray, irregular crystal-
line; contains glauconit@..cececececcccccces

Shale, greenish gray.ccececeecsccsccscscscsncsnse

Shale, redeveeeeeeeessssccessascsscsssnesnsscsass

Shale, medium gray.ceceecceccsccssscscsacscsssess

Limestone, medium gray, very finely crystal-
line; contains algal material...cccecceecces

Des Moines Series - Marmaton Group:
Shale, greenish grayeccecececececcsaccescccssccss
Shale, dark reddish gray..cececececeassccccsccss
Shale, red.iceeeesoesossssssssosocsssnsscscsssss
Limestone, brownish gray, very finely crystal-
line; contains algal material...cccccccccace
Shale, dark gray, with interbedded limestone,
dark gray.cececceccssccsessosscssscassscnsasnse
Limestone, medium gray, very finely crystal-
line.ceeeceeeeecsacssessesssetoancascnsnsesnnss
Limestone, dark gray, very finely crystal-
line; contains algal material...cceececccess
Shale, greenish gray..cccccecscccececscsccsccsnsas
Shale, greenish gray, interbedded with
limestone, greenish gray..cceceecscecaccecsccsce
Limestone, very finely crystalline, inter-
bedded with shale, greenish gray...cccececess
Limestone, greenish gray, very finely crystal-
line; contains crinocids..cccceeececccoscecsces
Shale, OliVe grayeeeecscesceccsscossccacoscascscs
Shale, red..cceccecccsassccossscscscsnssascccss
Shale, dark graycc.ccecescccccceccscccccccssssns
Limestone, medium gray, very finely crystal-
line; contains algal material....cccecceecee
Shale, Medium gray.cccecccscecscscosscsacscccsscs
Limestone, reddish gray, very finely crystal-
line; contains algal material...cceccccaccces
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Depth, in feet
From ?_9_
152.8 - 154.4
154.4 - 157.7
157.7 - 158.1
15801 - 16005
160.5 - 161.5
161.5 - 164.9
164.9 - 166.0
166.0 - 170.7
170.7 - 171.2
171.2 - 171.9
171.9 - 177.0
177.0 - 184.9
184.9 - 189.9
189.9 - 190.1
190.1 - 19°91.1
191.1 - 194.2
194.2 - 195.8
195.8 - 201.0
201.0 - 204.7
204.7 - 210.0
210.0 - 211.3
211.3 - 212.5
212.5 - 218.0
221.2 - 221.7
221.7 - 222.3



Shale,
Shale,
Shale,

Description

dark gray‘.-a......-..ooocaon ----- LI I I I
Olive gray.-.o..o.-oo...o-.--.ootooo...

red.......o ooooo @ © 0 0 008000000000 00000 080

Limestone, brownish gray, very finely crystal-
line.....O.......I...I.ll‘...........'..l.‘.

Limestone, medium to dark gray, very finely
crystalline; contains brachiopods....ccece.e

Limestone, brownish gray, very finely crystal-
line, interbedded with shale, brownish gray.

Shale, 0livVeeieeeeeseeecscscessssscsscosnssnsssses
Shale, medium gray.cceceesceccsccccosnccsascosnses
Shale, dark gray.cccecececsecsccscccsasanscnsns
Shale, dark gray, interbedded with limestone,

dark grayeccceccccececssssecesnssscasasccsannss
Shale, dark gray..... cesesessecasccscasssnseee
Shale, blaCKeeeeeeesescesessssscsansoscssssscosca
Shale, dark gray.eceeeceee seecececencscsscacesncs
Shale, medium gray.ccececceccscocscsacsasscssnns
Shale, blaCKk.ieieeeeseeesossscsscsnscsccsssasnsasas

Limestone, greenish gray, very finely crystal-
line; contains algal material and pyrite....

Shale,

Location:

greenish gray.ccceecesecsscscsccccsacescs

Test Hole 30~-80

Sarpy County, SE SW SE SW sec. 33, T.

Depth, in feet
From To
223.1 - 225.8
225.8 - 227.0
227.0 - 229.3
229.3 - 231.2
231.2 - 232.2
232.2 - 233.9
233.9 - 237.0
237.0 - 243.5
243.5 - 244.0
244,.0 - 251.1
251.1 - 251.9
251.9 - 252.0
252.0 - 253.5
253.5 - 254.0
254.0 - 254.9
254.9 - 256.0
256.0 - 257.0

14 N., R. 12 E.,
approximately 174 feet north of south section line,
and 1800 feet east of west section line.

Ground-level elevation:
Started: June 24, 1980.

Total depth: 167.0 feet.

1082.0 feet above mean sea level.

Completed: June 24, 1980.

Description Depth, in feet
From  To
Quaternary System:
Clay, dark brownish gray ----- s0ececssessssessocse 0.0 - 15.4
Clay, dark gray, Silty............--...-...... 1514 - 27.5
Clay, greenish gray.ccccecescscccsscecsccccscsns 27.5 - 32.0

Clay, gray, with olive mottling..cceccescccccoes 32,0 - 40.0
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Description Depth, in feet

From To

Clay, medium gray; contains sand, medium to

COAYSEeeseosssosssssssassoscssssssssacssssases 40,0 - 41,0
Clay, mediUum graYeeesececsscesesaassscosssaecsss 41.0 - 47,0
Clay, dark reddish brown....eceeeeeecececscaeass 47.0 - 53,5
Clay, medium reddish brown...eceeeecececcecesseses 53.5 - 56.0
Clay, olive; contains sand, medium...c¢ecese.. 56.0 -~ 57.8
Clay, light olive; contains sand.....cceeeeees 57.8 - 60.7

Pennsylvanian System - Missouri Series -~ Kansas City Group
Sarpy Formation:
Wea Member:
Shale, blaCKk..cceseeeeccescescsnssssscssacesaase 60.7 - 62.0
Block Member:
Limestone, medium to dark gray, very finely

crystalline; contains fusulinids and pyrite. 62.0 - 62.2
Fontana Formation:
Shale' medium to dark gray...........l....".l 62.2 - 71.1

Dennis Formation:
Winterset Member:
Limestone, light brownish gray, irregular
crystalline; contains pseudo-oolites,
fusulinids, and 0Osagiad.ceccescescccceccsaasss 71.1 = 7T74.5
Limestone, light gray, irregular crystalline;
contains pseudo-oolites, fusulinids, Osagia,

and bryozZo0anS..ccceccecccccesscscssacssssceasas 14.5 - 83,0
Limestone, light gray, very finely crystal-

line; contains fusulinidsS.....ccecceseeeee.ss 83.0 - 85.1
Limestone, light gray, very finely crystal-

line, interbedded with shale, light gray.... 85.1 - 88.6
Shale, medium gray, interbedded with lime-

stone, medium gray...scsesececscccsccscsscss 88,6 - 92,0
Limestone, dark gray, very finely crystalline. 92.0 - 94.3
Shale, dark gray, interbedded with limestone,

dark grayecescocecescescssacecscsacsasasssascsas 24,3 - 97.3
Limestone, medium to dark gray, very finely

crystalline; contains fusulinids....eeeeeee. 97.3 - 97.8
Limestone, dark gray, very finely crystal-

line; contains crinoids, and brachiopods.... 97.8 - 99.1
Shale, medium gray..ceseeseeescsssccssssecscsas 99.1 = 100.2

Limestone, medium to dark gray, irregqular
crystalline; contains crinoids, algal
material, pyrite and glauconite.....e.eec.... 100.2 - 101.0
Stark Member:
Shale, medium gray...cceeeceececeesccssacacssss 101.0 - 101.8
Shale, blacCKe.eeeceeersesesseesessasessasssessss 101.8 - 104.2
Canville Member:
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids, and
PYLite..ceceeeescevsssansonsssasssesnesnaasss 104,2 - 104.3
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Description

Shale, dark grayececcececcesceasccsecsassscssnannes

Limestone, dark gray, very finely crystalline;
contains fusulinids, algal material and
glauconite..esescessccscssesasasessssscssnsnss

Galesburg Formation:

Shale, medium to dark grayeeeeeccececccscscsesssese
Swope Formation:
Bethany Falls Member:

Limestone, medium gray, very finely crystal-
line; contains brachiopods, algal material,
and CrinoidS...c:ctecsccsscscssscsassascscane

Limestone, medium gray, very finely crystal-
line, interbedded with shale, greenish gray.

Limestone, light gray, very finely crystal-
line; contains algal material, and Osagia...

Limestone, light to medium gray, very finely
crystalline, interbedded with shale, light
to mMedium grayeeeeececescccecsscsccsosnccasaans

Limestone, light to medium gray, very finely
Crystallin@.ececeriececcccesascsscsccsnscnancs

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray...

Limestone, light brownish gray, irregular
crystalline; contains chert....ceeecescceccs

Hushpuckney Member:

Shale, medium gray..ceecescececocsssscosscascsacss

Shale, medium to dark gray.e.ececeeescescssescscacses

Shale, dark graye.ccccccscececscosccscssasssocnsas

Galesburg Formation:
Shale, medium to dark graye.c.ceceeccccccacsscocses
Hertha Formation:

Limestone, light brownish gray, very finely
crystalline; contains pseudo-oolites,
fusulinids, and Osagia.....ccieeencncecncnnss

Shale, greenish gray..ccsecceececceocscsscscosscas

Limestone, brownish gray, very finely crystal-
line; contains fusulinids, Osagia, and
53 2 1 1 =

Shale, greenish gray.cccecescescceccssccssssecss

Limestone, brownish gray, very finely crystal-
line; contains fusulinids, algal material
and PYrite...cceeeeescsccsesncocscccnscscsnnss

Des Moines Series - Marmaton Group:
Shale, medium to dark gray..ccececcecccessecass
Shale, dark grayecececcecececcscscsscscccsscscnses
Shale, red.e.ceeseoeesesocscscsrsosnsssscscasnnncssse
Shale, red, interbedded with limestone,
MEeAiUM graY.eessesoasscccesassasssocscossnacs
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Depth, in feet
From To
104.3 - 105.0
105.0 - 105.7
105.7 - 108.4
108.4 - 109.5
109.5 - 110.2
110.2 - 113.5
117.0 - 118.1
118.1 - 120.2
120.2 - 123.5
123.5 - 125.3
125.3 - 125.9
125.9 - 126.2
~126.2 - 129.9
133.2 - 141.0
141.0 - 141.8
141.8 -~ 142.0
142.0 - 142.9
142.9 - 147.3
147.3 . 153.0
153.0 - 160.0
160.0 - 160.5



Description Depth, in feet

From To

Limestone, medium gray, very finely crystal-

line, interbedded with shale, medium gray... 160.5 - 162.3
Limestone, medium to dark brownish gray,

very finely crystalline; contains brachio-

pods, algal material, and pyrite....ccceee.. 162.3 - 163.9
Shale, medium grayeccessececcsccesscessscocsssosss 163.9 167.0

Test Hole 31-80

Location: Sarpy County, SW NW SE NE sec. 20, T. 13 N., R. 13 E.,
approximately 2000 feet south of north section line,
and 1250 feet west of east section line.

Ground-level elevation: 1054.0 feet above mean sea level.

Started: June 11, 1980. Completed: June 11, 1980.

Total depth: 137.0 feet.

Description Depth, in feet

From To

Quaternary System:

Silt, Gark bDrOWN.eeceeescecsscsscccsassssssssss 0.0 - 8.0
Silt, medium Drown..cecccececcescscccascccscnsssne 8.0 - 10.0
Silt, olive, Claye@Y.ececeececccocossscsscccscscos 10.0 - 15.0
Clay, 0live DIrOWN..seeccoecesoosssssccccccsscsscse 15.0 - 22.0
Sand, very fine to very coarse; contains

gravel, COArS€..cccesoscssonscscsrsssasnsosssssce 22.0 - 24.5
Silt, olive brown, clayeyY.cecseeccesccscccssscss 24,5 - 26.5
Silt, blacKe:eecoeesosoeosescsnsscscsccascsocasns 26.5 - 29.5
Sand, medium to very coarse; contains gravel,

very fine to CcoarsS@.ciceccccsccscccccccsscsns 29,5 - 32,0

Pennsylvanian System - Missouri Series - Kansas City Group:
Chanute Formation:
Shale, Medium graYeeceeeccsoeccccnscsssscsssons 32.0 - 33.8
Drum Formation:
Limestone, light gray, irregular crystalline;
contains pseudo-oolites, fusulinids,

crinoids and 0Sagid..scceeccccccscccasanccne 33.8 - 37.6
Limestone, light gray, very finely crystal-
line, interbedded with shale, light gray.... 37.6 - 38.8
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Description

Limestone, medium gray, very finely crystal-
line; contains pseudo-oolites, fusulinids,

and Osa ia.......-oo...o....o‘o-.o..o.'on-;o

Shale, medium gray, interbedded with lime-

Stone’ medimﬂ gray..--o....-a.-...oo.0'0.00.

Quivira Formation:

Shale, dark gray..--...--.o......-.-.o.---....

Sarpy Formation:
Westerville Member:
Limestone, medium gray, irregular crystal-
line; contains pseudo-oolites, fusulinids,

crinoids, and brachiopodS...cececeeesccccscecs
Limestone, light gray, irregular crystalline;

contains pseudo-oolites, fusulinids, and

osagiaoo.o.loo...oo-o...ooo.o....l....o..o..

Limestone, brownish gray, very finely crystal-
line; COntains pyrite...............'......‘

Wea Member:
Shale, medium gray, interbedded with lime-

Stone’ medium gray..o...oo.lonoo-.0.0-..0-..
Shale’ black-o.oo.o.ooo...o.-ooo.n...o..oo..c.

Block Member:

Limestone, medium gray, very finely crystal-

1iNEeceeeesoaooeasocassosscncssscossananscs
Fontana Formation:

Shale, medium gray..ceeesecesssccscscosasscss
Dennis Formation:
Winterset Member:

Limestone, light gray, very finely crystal-
line; contains pseudo-oolites, fusulinids,
crinoids, Osagia, and brachiopods.........

Limestone, medium gray, very finely crystal-
line; contains pseudo-oolites, fusulinids,
and CrinoidsS...cccesceccessesscsceccccssnosns

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray.

Limestone, medium gray, very finely crystal-
line; contains fusulinids, and crinoids...

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray.

Limestone, medium gray, very finely crystal-
linE.cuiceieecncecssecacsscosccscsasonsssosnsos

Shale, medium grayeccececcccecsssescscccscsnssas

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray.

Limestone, dark gray, very finely crystal-
line; contains brachiopods, and crinoids..

Limestone, medium gray, very finely crystal-

line, interbedded with shale, medium gray...

Stark Member:
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Depth, in feet
From To
38.8 42,4
42.4 45.1
45.1 47.7
47.7 49.4
49.4 51.0
51.0 56.0
56.0 57.0
57.0 58.5
58.5 59.0
59.0 67.0
67.0 77.0
77.0 82.3
82.3 83.9
83.9 88.7
88.7 89.0
89.0 91.2
91.2 93.3
93.3 94.4
94.4 96.6
96.6 97.0



Description Depth, in

feet

From

Shale, medium gray.cececcceecescaccscesnrossssaancsce 97.0
Shale, blaCKk..cceeecosascosaasssasscssscscscasaa 97.5
Shale, dark grayeecccecccecccccccsssssosssocassnssce 99.5
Canville Member: ,
Limestone, dark gray, very finely crystalline,
interbedded with shale, dark gray..ceeeeee.. 100.0
Shale, light gray.cceccessecescsscccsecesssasss 101.5
Limestone, light gray, very finely crystal-
line; contains Osagia, algal material, and
PYYit@..eeeeeescesasecssnsscssossssscnsessess 101.6
Galesburg Formation:
Shale, medium grayecececceccessscccccscsssssaseces 103.5
Swope Formation:
Bethany Falls Member:
Limestone, medium gray, very finely crystal-
line; contains Osagia, algal material,
and pyrite...... csevssccssssesessesssesssces 105.9
Limestone, medium gray, very finely crystal-
line; contains interbedded shale, medium
grayessss cecesccccsevassesesssssesssssaccssss 113.1
‘Limestone, light brownish gray, very finely
crystalline; contains crinoids....ccceeeeee. 113.8
Hushpuckney Member:
Shale, medium gray.ceeeeceees ceeccsssssscssssss 118.1
Ladore Formation:
Shale, OliVe..cceceescssscsscsssscssncosensseesse 122,0
Shale, medium gray.:eeccesecescccscecccccscacsesss 124.5
Hertha Formation:
Limestone, brownish gray, very finely crystal-
line; contains fusulinidS...cccceeeesececess 126.8
Shale, medium gray...cccoceeesscescscsssccsssss 128.0
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 132.5

Test Hole 32-80

Location: Sarpy County, NE NE NW NE sec. 21, T. 14 N., R.

To
97.5

99.5
100.0

101.5
101.6
103.5
105.9

113.1

113.8
118.1
122.0
124.5
126.8
128.0
132.5

137.0

12 E.,

approximately 54 feet south of north section line,

and 1000 feet east of west section line.

Ground-level elevation: 1038.5 feet above mean sea level.

Started: June 24, 1980. Completed: June 24, 1980.

Total depth: 197.0 feet.
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Description

Quaternary System: ™
ROBA fill.uieeeeoooeecscosasoasansanaansyonaes
Silt, medium brown, Clayey.ecececeeeescccoccenns
Silt, olive gray, Clayey..ceceececccasccascane
Silt, dark gray, ClayeYe.eececececsccsacsscsosns
Silt, dark bluish gray, cClayeYe.ceecececooocosses
Silt, dark gray, ClayeVeececececececccssassasans
Sand, very fine to very coarse; contains
gravel, very fine to coars@...cceccecececcccss
Sand, very fine to fine...cicceesvsccccccccnns
Shale, 0liVe gray.ecccecsccescescsccssacsssoass
Shale, medium gray.ecsseescecoscscssescscosssassacs
Sand, very fine to fine..ceeceerneecanccenaans
Sand, very fine to fine, interbedded with
shale, medium gray..ccceceescececsccccsccsscocs
Sand, very fine to coars€....ccceencccccccsccs
Sand, very fine to fine...cceeevecascssvascacs

Cretaceous System - Lower Cretaceous Series - Dakota Group:

Shale’ orange gray.'....I.....................
Sand, very fine to fine...cecececcocecscccccens

Pennsylvanian System - Missouri Series - Kansas City Group:

Dennis Formation:
Winterset Member:
Limestone, brownish gray, very finely crystal-
line; contains abundant chert, and pyrite...
Shale, medium gray..cececeeececcccccossccsscascss
Limestone, medium gray, irregular crystal-
line; contains pyrite...ccccececccsscccsccces
Limestone, medium to dark gray, very finely
Crystallin@..cceccececccccsccscscsccacscsnscsans
Stark Member:
Shale, blacK..eceeeeeteesecccassccssssossansens
Canville Member:
Limestone, medium to dark gray, very finely
crystalline; contains pyrite...ccecceecccces
Galesburg Formation:
Shale, medium grayeccecececcesscsccasoccscsccsscss
Swope Formation: '
Bethany Falls Member:
Shale, light gray, interbedded with lime-
stone, light gray.ceccccecccecccceccccsscscscccss
Limestone, light gray, irregular crystalline;
contains algal material.....ccceeccccccccccss
Limestone, light gray, very finely crystal-
line, interbedded with shale, light gray....
Limestone, light gray, very finely crystal-
line; contains algal material...cccecececescsee
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Depth, in feet

From Eg
0.0 7.0
7.0 12.0
12.0 14.5
14.5 21.0
21.0 33.0
33.0 47.0
47.0 62.0
62.0 64.0
64.0 68.5
68.5 74.0
74.0 82.0
82.0 83.0
83.0 92.0
92.0 102.0
102.0 107.0
107.0 115.1
115.1 124.0
124.0 124.9
124.9 128.0
128.0 130.2
130.2 133.0
133.0 133.6
133.6 135.9
135.9 140.1
140.1 142.5
142.5 144.4
144.4 146.8



Description Depth, in

feet

From

Shale, light gray..cccceeccecccccsccccscacsaess 146.,8 ~
Limestone, light brownish gray, irregular
crystalline; contains algal material........ 147.7 -
Hushpuckney Member:
Shale, medium to dark gray..cccceeeeceecscssease 152,0 -
Shale, blacKke.ecsoescescessscceccsecscascsseasses 154.0 -~
Ladore Formation:
Shale, medium to dark gray.ececceececccccececsess 154.8 =
Hertha Formation:
Limestone, light brownish gray, irregular
crystalline; contains algal material,
pseudo-oolites, and glauconite.....ccccec.0. 158.9 -
Shale, medium to dark gray.ccecececesceesccsecess 162.,8 =
Limestone, medium gray, very finely crystal-
line; contains algal material....cecceceeeee 170.3 =~

Shale, mediuln gray..o.oa.Q‘Q....oo..oo.......' 17005 -'

Limestone, medium gray, irregular crystal-
line; contains algal material....cecceeeeess 171.2 -

Des Moines Series - Marmaton Group:

Shale, medium to dark graye.ceeceesscccsccesses 171.5 =~
Shale, medium to dark gray, with red mottling. 174.0 -
Shale, red..eeeeeecescccecssessacsssssessscscsssses 175.,0 -~
Shale, 0livVEe.ceseeeceoccsscescscncsccssosccsssocses 179.0 =~
Shale, red, interbedded with limestone,

reddish gray.sceccccecessocccscaccssesssancsss 182.0 -
Shale, red...eeceeresccccecassscscsnsssssascsssss 183.0 =~
Shale, red, interbedded with shale, gray...... 187.5 -
Shale, medium gray, interbedded with lime-

stone, medium grayeeeceececesceccccsscsssssseasss 189.0 -
Shale, medium grayeeseceecsecscsccssssosssassnsses 192,2 -
Shale, red..eceseeoccccsscsacssccsosssscsssseceses 194.7 -~

Test Hole 33-80

Location: Sarpy County, SW SW SW NE sec. 28, T. 14 N., R.
and 2700 feet east of west section line.

Ground-level elevation: 1116.0 feet above mean sea level.

Started: June 26, 1980. Completed: dJune 26, 1980.

Total depth: 302.0 feet.

124

To
147.7
152.0

154.0
154.8

158.9

l62.8
170.3

170.5
171.2

171.5

174.0
175.0
179.0
182.0

183.0
187.5
189.0

192.2
194.7
197.0

13 E.,
approximately 39 feet north of half section line,



Description

Quaternary System:

Road fill..eeeeeeceeseasevsseacesacscancaconsncsas
Silt, yellowish bDrown...ceeeeeececccescosaccnns
Silt, reddish Drown...ceceeecsccessccscsassccss
Clay, reddish brown....ceeeeecesscsscoscncncas
Silt, reddish brown, ClayeV..ceecesescscsccsscs
Silt, yellowish brown, clay@V.ecceceeecccecsccecs
Silt, reddish brown, cClayey..eccceeeecececccoas
Silt, yellowish brown, clayey.ceeseecscocacsss
Silt, reddish brown, clayey..eceeceeccsescccnsce
Clay, reddish brown, SiltVeeceeceococccccceaces
Silt, light grayish brown, clayey...eccesceces

Silt, light greenish brown, clayey; contains

sand, very fine to fine..ceceececcenccrsncace
Sand ' very fine to coarse . ® ¢ & 0 & 0 O 8 00 & O s
Clay' light gray............l.....‘........l..

Clay, light gray; contains sand, very fine

tO medium.-..o.oo.onc..Ql......"..‘.o....to

Sand, very fine to very coarse; contains

gravel, very fine to coars€...cccesceccsscas
Clay, light grayeccccececsceccecccscsscoccssssansoas
Clay, dark gray.cecseccecsccscsccccacssoscasssccons
Sand, very fine to medium.eiceseeeccsesacsccccas

Pennsylvanian System - Missouri Series - Kansas City Group:

Wyandotte Formation:
Argentine Member:
Limestone, medium gray, very

line; contains fusulinids, and marcasite....

finely crystal-

Limestone, medium to dark gray, very finely

crystalline; contains fusulinids...cceceeeces
Shale, dark gray, interbedded with limestone,
dark gray; contains fusulinidS....eccccececse

Limestone, dark gray, very finely crystal-

line; contains crinoids and fusulinids......

Limestone, medium to dark gray, very finely

crystalline; contains crinoids, and "black
inclusions“......'...I.I.......l.....l......

Limestone, dark gray, very finely crystal-

line, interbedded with shale, dark gray.....

Limestone, medium to dark gray, very finely

crystalline; interbedded with shale, medium
to dark gray...'.............'......Q..l....

Limestone, dark gray, very finely crystal-

line, interbedded with shale, dark gray.....
Limestone, dark gray, very finely crystealline;
contains crinoids, and Osagia.cceceeccecenses

‘Limestone, medium gray, very

line, interbedded with shaler medium gray...

inely crystal-
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Depth, in feet

From To
0.0 - 3.0
3.0 - 33.0
33.0 -~ 39.0
39.0 - 41.0
41.0 - 47.0
47.0 - 64.5
64.5 - 69.0
69.0 - 77'0
77.0 - 92.0
92.0 - 107.0
107.0 - 128.0
128.0 - 135.5
135.5 =~ 145.0
145.0 - 152.0
152.0 - 155.0
155.0 - 164.0
164.0 - 170.0
170.0 - 182.0
182.0 - 191.2
191.2 - 194.8
194.8 - 197.3
197.3 - 199.1
199.1 - 199.8
199.8 - 200.5
200.5 - 201.1
201.7 - 202.4
203.4 - 207.0



Description Depth, in feet

From To

Limestone, dark gray, very finely crystal-
line, interbedded with shale, dark gray..... 207.0 - 207.4
Quindaro Member:
Shale, blacKk..iceseeeescesvssscccosscscseseanss 207.4 - 209.6
Shale, dark gray.ceccceccsscescscscccsasscecceosss 209.6 - 210.0
Frisbie Member:
Limestone, brownish gray, very finely crystal-
line; contains fusulinids, brachiopods, and
0S@gia@.ecesesvecsacecsccssssassssscsanssases 210.0 - 210.8
Lane Formation:
Shale, medium to dark gray..ecseecececscecccceacess 210.8 - 211.0
Limestone, dark gray, very finely crystal-
line; contains abundant fusulinids,
crinoids, and pyrite..cecscecccescsscesscness 211.0 = 211.4
Shale, medium to dark gray; contains brachio-
POAScccceeccsssosccssccsssooscaccssncsnasssssse 211.4 - 216.0
Shale, medium gray..cecececesscsccsscsacsccsces 216.0 218.9
Shale, red.iccceececcccoscescssseccscssonnssssces 218.9 219.1
Shale, dark gray.cecececcceccescsscsssnscccsssssss 219.1 - 219.2
Shale, medium to dark gray.cceecececceasceaess 219.2 - 219.3
Iola Formation:
Raytown Member:
Limestone, light gray, very finely crystal-
line.ceeceeerssoscensseconsocsssssessassessesas 219.3 = 220.0
Shale, medium grayeececeecscececccscssscoscssees 220.0 - 221.7
Limestone, light gray, very finely crystal-
line; contains fusulinids, and crinoids..... 221.7 - 223.0
Limestone, brownish gray, very finely
crystalline; contains fusulinids, crinoids,
brachiopods, and 0sagi@..ecececsscessecsecess 223.0 = 223.8
Limestone, light brownish gray, very finely
Crystalline€..cecececosccsscscscscscsssasscseaa 223.8 = 225,0
Limestone, light brownish gray, very finely
crystalline, interbedded with shale, dark
Gra@Yeeoeseccosssccssssessassocssssssssanscesass 225.0 = 225.1
Limestone, light brownish gray, very finely
crystalline..ccecescecceccsccsssssscsascsess 225,1 - 226.8
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 226.8 - 227.4
Shale, medium to dark gray.eccececccccccsascsas 227.4 - 228.0
Limestone, brownish gray, very finely crystal-
line; contains crinoids, algal material,
Osagia, and glauconite....c.ccceeeceeeecease 228.0 - 228,5
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 228.5 - 229.0
Chanute Formation:
Shale, dark grayeccacececcsccoscssesscssacsescas 229.0 - 230.1
Shale, blacKk..c.eceeeescsancossscssascsssecanss 230.1 - 230.8
Shale, dark grayececcececesecscecassccssscssassnseses 230.8 =~ 230.9
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Description

Shale, medium to dark gray..ececececceccssecccccacs
Drum Formation:
Shale, medium gray, interbedded with lime-
stone, medium gray..ccccccecessccccnscscsccans
Limestone, brownish gray, very finely crystal-
line; contains Osagia, and algal material...
Limestone, light brownish gray, very finely
crystalline; contains pseudo-oolites,
Osagia, and fusulinids.....ccccccceenccccnns
Limestone, brownish gray, very finely crystal-
line; contains pseudo-oolites, Osagia, and
fusulinidS..cceeeeceeseecsoscscsasrsccsncncans
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray...
Limestone, dark gray, very finely crystal-
line; contains algal material....ccccececces
Shale, medium to dark grayecceccesccccccccccces
Limestone, dark gray, very finely crystalline.
Limestone, dark gray, very finely crystalline,
interbedded with shale, dark graye.ceeeecscee
Quivira Formation:
Shale, medium to dark gray..ccceeececssccccscea
Shale, dark gray.ccecceccecscccsssscsscsascsccacas
Sarpy Formation:
Westerville Member:
Limestone, dark gray, very finely crystalline;
contains fusulinidS...cceececcccccccsenccans
Shale, dark graye..cecceccccccseccaassaccssasnsa
Limestone, dark gray, irreqular crystalline;
- contains fusulinids, crinoids, pseudo-
oolites, and pyrite...ccceeeccecccsccscnccas
Limestone, medium gray, very finely crystal-
line; contains Osagia and algal material....
Limestone, light gray, very finely crystal-
lin@.cceeeeceenceccccsecsccsarsasscsoascnsnsans
Limestone, light to medium gray, very finely
crystalline...cececeeeccscnscnscscnscncccncsnas
Wea Member:
Shale, medium gray..sceececcecsssscscscscsasassccns
Shale, dark gray..ccececcececcescsscccscsccscascnscs
Shale, black...... cececssecssnscane cecsssesces
Fontana Formation:
Shale, dark gray..cccecececccccscsccoscccscnccccsas
Shale, medium gray.ccceccececcessccecsasscscccscsce
Shale, greenish gray...ccceeccesesccsccsssccses
Shale, light to medium graye..ceccecescsscsccase
Dennis Formation:
Winterset Member:
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Depth, in feet
From To
230.9 - 236.2
237.9 - 238.7
238.7 - 241.1
241.1 - 242.2
242.,2 - 244.1
244.1 - 245.2
245.2 - 245.6
245.6 - 245.7
246.7 - 248.0
248.0 - 249.0
249.0 - 249.5
249.5 - 251.0
251.0 - 251.9
251.9 -~ 253.6
253.6 - 257.0
257.0 - 257.9
257.9 - 259.0
259.0 -~ 259.5
259.5 - 261.2
261.2 - 261.6
269.3 - 271.0
271.0 - 272.3



Description Depth, in

feet

FProm

Limestone, medium gray, very finely crystal-
line; contains fusulinids, brachippods,
algal material and pyrite...ccceeiccecccccas 272.3 =~
Limestone, light to medium gray, very finely -
crystalline; contains fusulinids, crinoids,
and algal material...... csecccscssssssscccses 274.2 -
Limestone, light gray, very finely crystal-
line; contains brachiopods, fusulinids,
pyrite, and marcasit@...cccceetcccccccnscaacs 274.8 -
Limestone, light brownish gray, very finely
crystalline; contains chert...c.cceeeeecececes 276.0 -
Shale, medium graye..cceccescsceccsccsscscsscccsccss 289.2 -~
Limestone, light brownish gray, irregular
crystalline; contains chert and pyrite...... 290.0 -
Shale, medium grayecsecececescssccccscccssscsscsss 293.0 -
Limestone, light brownish gray, very finely
crystalline; contains chert and pyrite...... 293.1 -
Stark Member:
Shale, light gray.e.csecececcccsccoccccscssscscensces 294.0 -
Shale, dark graye.ccccecscscecscccscssscssccnssecss 295.4 -
Shale, blacke..... cecsscscsssessssscssessacccseses 295.5 -
Shale, dark gray.ccccececcccccsccccscsscscassecsss 298.1 -~
Canville Member:
Limestone, medium to dark gray, very finely
crystalline; contains pyrite, fusulinids,
and crinoidS..ccccceccccccssccssccncncae eesses 298.2 -
Galesburg Formation:
Shale, medium gray..cccececcecscsccassscsccsccsseses 298.9 -~
Swope Formation:
Bethany Falls Member:
Limestone, light gray, very finely crystal-
line; contains crinoids, algal material,
marcasite, and pyrite...ccecececcsccccscescs.s 301.2 -~

Test Hole 34-80

Location: Sarpy County, SE SE SE SW sec. 15, T. 13 N., R.

To

274.2

274.8

276.0

289.2
290.0

293.0
293.1

294.0
295.4
295.5

298.1
298.2

298.9

301.2

302.0

13 E.,

approximately 81 feet north of south section line,

and 2500 feet east of west section line.
Ground-level elevation: 1025.0 feet above mean sea level.
Started: June 27, 1980. Completed: June 27, 1980.

Total depth: 152.0 feet.
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Description Depth, in

From

Quaternary System:

Clay,
Clay,
Clay,
Clay,
Clay,

dark gray.cececececccecssccsasserasccacacs
medium to dark brown...ceceeccescececse
dark greenish gray.ceececccscccecesccecs
dark gray, Silty.eceecececcecosccssaoncs 4
olive gray; contains sand, medium...... 4

U1IO WO
ooOooOouno
|

Pennsylvanian System - Missouri Series - Lansing Group:
Stanton Formation:
Stoner Member:
Limestone, dark brownish gray, irregular
crystalline; contains algal material....... 53.3 -
Eudora Member: :
Shale, 0live gray.cccsceccceccasssscascansaass 53.5 -
Captain Creek Member:
Limestone, olive gray, very finely crystal-
line; contains bryozoans, algal material,
and fusulinidS...ecccecesccsesscscccccsanns 57.3 -
Vilas Formation:
Shale, 0live gray.cseccescccecsccosssssoscccnsas 58.5 -
Shale, olive gray, interbedded with lime-
stone, 0live gray.cccecescceccccscccsosccanae 64.5 -
Plattsburg Formation:
Limestone, orange gray, irregular crystal-
line; contains fusulinids, Osagia, and
brachiopodS..cveccececssccscsesosccscsccnccnse 65.8 =~
Limestone, orange gray, interbedded with
shale, light gray.sccececceccecscecsaccesnccccss 67.7 -
Limestone, dark gray, very finely
crystallin@...cceeecsccoccscccsacassnassanss 72.5 -~
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids and
CrinOidS..cceeeescecssccascocaccsassansscss 75.4 -
Limestone, medium gray, very finely
crystalline; contains crinoids, and "black
inclusions” ..ceceseeccsscossesccsacscananancs 76.6 -
Limestone, dark gray, very finely crystal-
line, interbedded with shale, dark gray.... 77.1 -

Kansas City Group:
Bonner Springs Formation:
Shale, medium graye.cceceeccsacccscascscscccnss 81.0 -
Shale, red.eeeeeesceasceacssascsssscsanasscsasonacas 82.8 -
Shale, greenish gray.ccccecccsesccescaccaoccacss 84,5 -
Shale, light greenish gray..ccececececcecasccasse 86.2 -~
Wyandotte Formation:
Farley Member:
Limestone, light greenish gray, very finely
crystalline; contains fusulinids, algal
material, and glauconite..ceececcsececsnccccce 88.9 -
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81.0
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Description

Limestone, light greenish gray, very finely
crystalline, interbedded with shale,
light greenish gray..ccececesccecsccscsccncncs

Limestone, light brownish gray, irregular
crystalline; contains algal material,
fusulinids, and glauconite....ccecocecscaces

Shale, dark greenish gray.ceceeccecescsescscces

Limestone, light gray, very finely crystal-
line; contains Osagia, and glauconite.......

Limestone, light gray, very finely crystal-
line, interbedded with shale, greenish gray.

Island Creek Member:

Shale, medium to dark greenish gray, inter-

bedded with limestone, light gray..ececcsececess
Argentine Member:

Limestone, light gray, very finely crystal-
line; contains brachiopods, fusulinids,
crinoids, and Osagia........................

Limestone, light gray, very finely crystal-
line; contains Osagia, fusulinids, and
CrinoidS.ccecesscececsassssscsscsscnscsseancans

Limestone, light gray, very finely crystal-
line; contains Osagia and fusulinids........

Limestone, light to medium gray, very finely
crystalline; contains Osagia, and
fusulinidS..ecececeacscscscssccsssascsscanae

Shale, medium gray..ccescescescssccccsscascnasns

Limestone, dark gray, very finely crystall~

line, interbedded with shale, medium gray...

Limestone, dark gray, very finely crystal-
line; contains crinoids, fusulinids, and
brachiopodS..ccceecscecessersscsccscccscscnsns

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray...

Quindaro Member:
Shale, blaCKe.cteeteeseaseesscessssasaacsssasnss
Shale, medium gray.ccececeeecsscsssccassncsnasssne
Frisbie Member:

Limestone, dark gray, very finely crystal-
line; contains pseudo-oolites, crinoids,
and fusulinidS....ceececcssccasesssssnsccsas

Lane Formation:

Shale, dark gray.ccceccesccccsscscsscccsssosssasnss

Shale, greenish gray..cccceccecscccsccscsscsscs

Shale, red.ieeeeseeosesosssesssccnscsssscccsansssns

Shale, dark grayecececsesccscaccccccsscssssasas

Iola Formation:
Raytown Member:

Limestone, light tannish gray, very finely

crystalline; contains Osagia....cccceeecccss
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Depth, in feet
From To
90.8 92.0
92.0 93.5
93.5 94.3
94.3 96.1
96.1 98.0
98.0 100.1
100.1 101.4
101.4 101.5
101.5 107.0
107.0 110.8
110.8 112.3
112.3 113.9
113.9 116.8
116.8 119.0
119.0 120.5
120.5 121.0
121.0 122.8
122.8 125.0
125.0 126.5
126.5 128.4
128.4 129.3
129.3 130.4



Description Depth, in feet

From To

Limestone, light gray, very finely crystal-

line, interbedded with shale, light gray.... 130.4 - 132.3
Limestone, light gray to dark greenish gray,

very finely crystalline...ceceeececescsesecsess 132.3 - 133.9
Limestone, light brownish gray, irregular

crystalline; contains fusulinids, and

glauconite.eececececcccsccccssessconsecscsanss 133.9 - 137.2
Shale, medium to dark graye.csececeessseesseess 137.2 - 138.1
Limestone, light brownish gray, very finely

crystalline; contains fusulinids, crinoids,

and glauconite...ecececcoesessosscssececsscss 138.1 - 138.3

Chanute Formation:
Shale, medium to dark graye.ceeceececeescesssesss 138.3 - 140.4
Shale, blaCK..cceessseesesseacssessassnsscsaecs 140.4 - 142.0
Shale, greenish gray..cccesecceccacsseccscscess 142.0 - 144.8
Drum Formation:

Limestone, medium to dark brownish gray,

irregular crystalline; contains pseudo-

oolites, fusulinids, and Osagia....c.ccoee.. 144.8 - 147.7
Limestone, light brownish gray, very finely

crystalline; contains pseudo-oolites,

fusulinids, brachiopods, and crinoids....... 147.7 - 152.0

Test Hole 35-80

Location: Sarpy County, SE SW NW SW sec. 28, T. 14 N., R. 13 E.,
approximately 1500 feet north of south section line,
and 700 feet east of west section line.

Ground-level elevation: 1040.0 feet above mean sea level.

Started: June 25, 1980. Completed: June 25, 1980.

Total depth: 70.4 feet.

Description Depth, in feet
From To
Quaternary System:
Silt, brownish gray, clayeYececececeacscccsccces 0.0 - 27.0
Silt, reddish brown, clayeY.ceceeececesssccsccoceses 27.0 - 35.0
clay, reddish brown....‘...“......C........O. 35.0 - 52.0
Clay, reddish brown; contains sand, very fine. 52.0 - 61.5

Clay, reddish brown; contains sand, very fine
to medium....l.-.......................'..I. 61.5 - 62.0
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Description Depth, in

feet

From
Sand, very fine to COAQrS€..cceeeccccocassascce 62.0 -~

Pennsylvanian System - Missouri Series - Lansing Group:
Stanton Formation:
Stoner Member:
Limestone, orange, very finely crystalline;
contains pseudo-00liteS..eseeceaceasosaccnss 70.0 -

Test Hole 36-80

To

70.0

70.4

Location: Cass County, NW NW SW SW sec. 1, T. 12 N., R. 13 E.,
approximately 1000 feet north of south section line,

and 150 feet east of west section line.
Ground-level elevation: 1012.0 feet above mean sea level.
Started: June 28, 1980. Completed: June 28, 1980.

Total depth: 152.0 feet.

Description Depth, in feet
From To
Quaternary System:
Silt, dark DrOWn...ceeeeecececacsacssssascasens 0.0 - 14.5
Silt, medium brown, Clayeye..ceceecececscscscns 14.5 ~- 17.0
Silt, light to medium brown, clayey...eeeeeese 17.0 - 23.0
Silt, medium gray, ClayeVeeceeececoocescvsacaces 23.0 - 36.5
Silt, medium gray, clayey; contains gravel
COAYSEecececcsassososccossnsscnosssosssscssnnnscas 36.5 - 38.0
Pennsylvanian System ~ Virgil Series -~ Shawnee Group:
Oread Formation:
Toronto Member:
Limestone, orange gray, very finely crystal-
line; contains pseudo-oolites, crinoids,
fusulinids, and brachiopodS...ccceccscecscss 38.0 - 39.1
Shale, greenish gray..cscececcscccccacscscsseas 39.1 - 39.9
Limestone, orange gray, very finely crystal-
line; contains fusulinids, crinoids, and
brachiopOdS..cceeeeececcecssccccoscccccannses 39.9 - 41.0
Limestone, light gray, very finely crystal- ‘
line; contains fusulinids, and crinoids..... 41.0 - 41.9
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Description Depth, in feet

From To
Shale, medium gray.ccceeccecccscocessccososcncss 41.9 - 42.0
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray;
contains Osagia, fusulinids, brachiopods,
and CrinoOldS..ccesccceccsssccsccsscnscsscsssasns 42.0 - 47.0

Douglas Group:
Lawrence Formation:
Shale' mediunl gray......‘.l.......‘...'I...... 47.0 - 47.5

Shale, red..ccceeccccccces ceessscassesssscnsnn 47.5 - 51.4
Shale, red, with gray mottling...ccccececccssn 51.4 - 53.8
Shale, redeeeeecececsoscosacecsssscscssscsscnssssss 53.8 - 57.5
Shale, red, with gray mottling....cceeecccecss 57.5 - 58.5
Shale, medium gray..cccecececcccccssccsscccsscses 58.5 - 66.4
Shale, dark grayecccsceeccecscscecaccssasccnscnsces 66.4 - 85.0
Shale, 0live gray..ccecececccscssscccsasacscss 85.0 - 87.7
Shale, dark gray..ccceeceescccccccccsscccscce .o 87.7 - 91.8

Cass Formation:
Haskell Member:
Limestone, dark gray, very finely crystal-
line; contains crinoids, fusulinids, and

brachiopodS..cccceceeccscscsccccccccscsscccsns 91.8 - 92.3
Shale, dark grayeccececceccesccccscecsssessssassse 92.3 - 93.0
Limestone, dark gray, very finely crystal-

line; contains crinoids, and fusulinids..... 93.0 - 96.0

Little Pawnee Member:
Shale, dark gray.cecececceescsccscccrsccsonsccccsncns 96.0 - 97.7
Shale, blaCKeececeeseoseoesecoscsscssssasccscsnssos 97.7 - 97.9
Shale, dark grayeeccecceccececsccsccccnsnscsasssscsse 97.9 - 98.1

Shoemaker Member:
Limestone, dark gray, very finely crystal-
line; contains crinoidS..ccecceccccescoscsacse 98.1 - 99.4
Plattford Formation:
Unnamed Member:

Shale, dark grayeeccececccccecccscsscescscscscscscscs 89.4 - 104.9
Shale, dark greenish gray..ccccececccccacscsss 104,9 - 107.0
Shale, medium to dark greenish gray...c.eees... 107.0 - 108.5
Shale, medium to dark gray...cececcecececceeess 108.5 - 110.0
Shale, medium gray.ccseceecescsccosscescescsssss 110.0 - 111.1

Nehawka Member:
Limestone, light brownish gray, very finely
Crystalline................................. lll-l ‘_112-7
Limestone, light brownish gray, very finely
crystalline, interbedded with shale,
medium gray.ccceecceeccscscosscasssssscenseses 112.7 - 118.4
Unnamed Member:
Shale, medium gray, interbedded with lime-
stone, medium gray..ceccecceeccceccsccscsseassss 118.4 -~ 119.8
Shale, medium gray..cc.cceceececascecsscsscassses 119.8 - 121.8
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Description Depth, in feet

Missouri Series - Lansing Group:
Stanton Formation:
South Bend Member:

Limestone, light brownish gray to white,
irregular crystalline; contains pseudo-
oolites, Osagia, fusulinids, chert, and
PYTite.iceeeeseccsasocacconssocsccassscosncns

Shale, medium graye..cccecececscocscscacssscsscs

Shale, dark gray.c.ccceccececeacecccsocsscsssscnse

Limestone, dark brownish gray, very finely
crystalline; contains pseudo-oolites,
crinoids, Osagia, and fusulinids...........

Shale, dark gra@y.cecceccceccceccscosccccccscsssssnse

Limestone, dark brownish gray, very finely
crystalline; contains fusulinids, crinoids,
and glauconite....ccecesscecceccssscscncacs

Rock Lake Member:
Shale, greenish gray...ccceceecsccccesccscssscs
Stoner Member:

Limestone, light brownish gray, very finely
crystalline, interbedded with shale,
greenish grayeccceccccccccccccoscsccacscnsscs

Shale, greenish gray, interbedded with lime-
stone, light brownish grav...cccecesesccess

Limestone, light brownish gray, very finely
crystalline; contains pyrite....cceeccesacs

Limestone, light brownish gray, irregular
crystalline; contains fusulinids, and
CrinoOidS..cceesecscessossosssccscssnscascsssanns

Limestone, light to medium gray, very finely
crystalline; contains fusulinidS...cccceees.

Shale, medium to dark gray..ceccceccsccecoccsse

Test Hole 37-~80

Location: Cass County, NE NE SW NE sec. 14, T. 12 N., R.

From

121.8
124.1
125.4

129.1
129.3
129.8
131.1

136.0
137.0
139.9

143.0

144.8
147.0

To

- 124.1
- 125.4
- 129.1

- 129.3
- 129.8

- 131.1

- 136.0

- 137.0
- 139.9
- 143.0

- 144.8

- 147.0
- 152.0

13 E.,

approximately 26 feet south of quarter section line,

and 1100 east of half section line.

Ground-level elevation: 1125.0 feet above mean sea level.

Started: June 29, 1980. Completed: June 29, 1980.

Total depth: 182.0 feet.
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Description Depth, in feet

From

Quaternary System:
Silt, medium brown, ClayeV..ececeessesasscessns 0.0 -

Silt, blaCK:eceeesossaessoscscacscsacscassnsaes 14.0 -
Silt, dark brown, ClayeyY..ceceeecsccescscsanscons 15.0 -
Clay, 0live gray.scccceccsccscccacsssscscssasans 22.0 -
Silt, dark brown, clayeY.eeeeeeeaesscnans cesae 28.0 -

Silt, yellowish brown, ClayeVe.ceeceeceacceocss 29.0 -

Silt, reddish brown, clayeVeeeceeeceescossscssas 34.0 -
Clay, reddish brown...... sessesssssecccnnsenss 38.0 -
Clay, yellowish brown; contains sand, very

fine to fine..cvecevescescrecnccancsse ressane 52.0 -

Clay, olive gray; contains sand, very fine to

fine..cieeeeceesecencsossscnscacasssascncsnns 57.0
Clay, dark yellowish gray..ccecececccecesccsccses 64.0 -
Clay, brownish gray; contains sand, very fine

to MediumM.cceeereeseccaoseacacasascacososass 67.0 -
Clay, brownish gray..cccceeececccsccscceccacascs 68.0 -
Sand, very fine tO COArSE€.seececescessssceccacas 69.0 -
Clay, yellowish brown....ceceeecesecacccaceccscns 70.0 -
Clay, medium gray.eeecessescsscascssasscssecscnsas 73.0 -

Pennsylvanian System - Virgil Series - Shawnee Group:
Oread Formation:
Kereford Member:
Limestone, light brownish gray, very finely
crystalline; contains fusulinidsS...c.cccceece. 81.0 -
Limestone, orange gray, very finely crystal-
line; contains abundant fusulinids, and
088gideccccececccccrocacsosscssccsssccssccase 82.1 =
Limestone, medium gray, very finely crystal-
line; contains abundant fusulinids.....cc... 82.6 -~
Heumader Member:
Shale, medium gray; contains abundant
fusulinidsS...eceeceescrssssccecscscsscsacnsns 83.5 -
Shale, dark gray; contains abundant
fusulinidS..ceeeeriececessccocscsnssncsssscsan 84.0 -
Plattsmouth Member:
Limestone, medium to dark gray, very finely
crystalline; contains fusulinids, crinoids,
Osagia, algal material, and pyrite.......... 84.2 -
Limestone, brownish gray, irregular crystal-
line; contains pseudo-ocolites, fusulinids,
Osagia, algal material, pyrite, and glau-
CON1lt@.ceeceececsesssconocoscssnsssscnancnsssss 86.6 -
Limestone, dark gray, very finely crystal-

.line; contains fusulinids, and chert........ 87.1 -
Limestone, brownish gray, very finely

crystalline; contains fusulinids, and chert. 91.0 -
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To

14.0
15.0
22.0
28.0
29.0
34.0
38.0
52.0

57.0

64.0
67.0

68.0
69.0
70.0

73.0
81.0

82.1

82.6
83.5

84.0

84,2

86.6

87.1

91.0
92.0



Description Depth, in feet

From To
Shale, medium gray, with interbedded lime-
stone, medium gray.cccescecccsccccccsccancacas 92.0 - 92.8
Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 92.8 - 94.1
Heebner Member:
Shale, dark gray...cceoecececcccescscscsscscssccsas 94,1 - 95.2
Shale, black fissile..cceceeeeeecsscccsasacans 95.2 - 98.3

Leavenworth Member:
Limestone, medium gray, very finely crystal-
line; contains fusulinidS...ccceceecsccscoces 98.3 - 99.7
Snyderville Member:
Shale, medium gray...cccecceecccsscccsccccssoccses 99.7 - 102.8
Shale, light greenish gray.scecesccescssescsess 102.,8 - 118.8
Toronto Member:
Limestone, light brownish gray, very finely
crystalline, interbedded with shale,
greenish gray.ccceecccceccscccosasscsssasssses 118.8 - 119.4
Limestone, light tannish gray, very finely
crystalline; contains fusulinids, and
0Sagidceececseeecescscsccsccssssecnssaseansee 119.4 = 121.2
Limestone, light tannish gray, very finely
crystalline, interbedded with shale,
greenish gray.cecseccecscccecesccsssossssanasss 121.2 - 121.5
Limestone, light gray, very finely crystal-
line; contains crinoids, fusulinids, pyrite,

and glauconite..‘....-..........‘.....l..‘.. 121.5 -122.9
Limestone, light gray, very finely crystal-
line, interbedded with shale, medium gray... 122.9 - 124.1

Limestone, medium gray, very finely crystal-
line, interbedded with shale, medium gray... 124.1 - 124.3

Shawnee Group:
Lawrence Formation:
Shale, medium gray..ccccececcecsccsccecsscssecs 124.3 - 126.0
Shale, red.e.cceessceccecsnssasscssssasscssssasecsss 126.0 - 131.5
Shale, medium to dark gray...eccceeeeeeeceeeees 131.5 - 133.3
Limestone, brownish gray, very finely crystal-
lin@.eceeessesocscsseosssossssssessassasseasseass 133.3 - 133.5
Shale, medium gray, with red mottling......... 133.5 - 135.0
Shale, red..cceeeeccccecsosssssssscsacsscosssssas 135.0 - 138.5
Shale, medium gray...ceceeseesessccssccccsassscess 138.5 - 140.0
Limestone, medium gray, very finely
crystalline...cccececessccescascssccsssassssss 140.0 =~ 140.5
Shale, medium gray.c.cceeceecseccccccccccecesaess 140.5 =~ 146.2
Shale, dark gray.ccceccescccsesscscscesssscassecss 146.2 = 147.0
Shale, medium to dark gray..eececececececesecesecs. 147.0 - 152.0
Shale, dark gray.ceccececscccccccsesssscsscassss 152.0 - 164.5
Shale, medium to dark gray..eccccceccecessesseass 164.5 - 165.5
Shale, 0live gray.ecccecceccesoscsecssscsssecesss 165.5 - 170.0
Shale, dark grayeecccceeccesccsccssasscsscssessss 170.0 - 173.0
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Description Depth, in feet

From To

Cass Formation:
Haskell Member:
Limestone, dark gray, very finely crystalline;
contains crinoids, algal material, pyrite,
and glauconite...cccececccccsscscscscascnssss 173.0 - 173.9
Shale, dark gray..ccececcescecscscccossancsscssesses 173.9 - 174.5
Limestone, dark gray, very finely crystal-
"line; contains crinoids, algal material,
pyrite, and glauconit€...ccceceescccccceccsess 174.5 - 177.8
Little Pawnee Member:
Shale, dark grayeececceccececcesecsccacccscnsecseaes 177.8 - 178.2
Shale, blacK..ssesoeesossesscasescssscasessess 178.2 - 179,0
Shale, dark gray.cccececececccssscsscccssosscess 179.0 - 179.4
Shoemaker Member:
Limestone, dark gray, very finely crystal-
line; contains crinoids, and algal material. 179.4 - 182.1
Plattford Formation:
Unnamed Member:
Shale, dark grayeececceccsseccssesscccassssecsss 182.1 - 182.0
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3. Gravity surveys in eastern Nebraska were extended:

4. Ground magnetic surveys in northeastern Cass and eastern Sarpy counties were
made and evaluated.

Discussion of the results of these studies constitute the remainder of this report.
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